oNE SHILLING AND SIXPENCE 


Jubilee 
Number 


JUNE 8, 1961 


Fifty years ago this month the first issue of The Aeroplane appeared on the 


news stands. Today the same publication is read and referred to by practically 


everyone in, or connected with, the aircraft industry 


Over the same period the seven companies who now form Hawker Siddeley 


Aviation have been proud to pioneer many of the great advances in aviation 
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HAWKER SIDDELEY AVIATION 22 bute st. st. James's, London, $.W.1 


THE AEROPLANE JUNE 8, 1961 
and ASTRONAUTICS 


that we hold large stocks of aluminium and aluminium alloys 
in sheets, strips, bars, tubes, angles and extrusions of all kinds 
to DGI and ARB specifications, and commercial grades too. 


Everyone knows how helpful we are 
and what a prompt and reliable service we have 
to all parts of the country. 


For aluminium ring Bowes Park 8431 


W. Wilson & Sons (London) Ltd 


Wilson Alloys Ltd-Sheringham Metals Ltd 
114 Nightingale Road LondonN 22 Telephone: Bowes Park 8431 (ten lines) 


Second class postage paid at New York, N.Y 
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HML EQUIPMENT 
INCLUDES : 
Pulsometer Pump Test 
Unit. High-pressure Fil- 
ters. Hydraulic Propeller 
Test Benches. Autostatic 
Hydraulic Power Pack. 
Universal Hydraulic Tyre 
Remover. Aircraft Pump 
and Hydraulic Motor Test 
Rig. Air Bleed Turbines 
for Starting and Pressure 
Testing. Valves. Brake 
Test Unit. Tensioning Test 
Unit. High-speed Gear 
Boxes. High - pressure 
Accumulators. Hydro- 
static Rig (Single and 
Double Acting). Universal 
Hydraulic Test Rigs Mk. Il, 
Mk. Ill and Mk. !V (Diesel 
or Electric Powered). 


HML VARIABLE PRESSURE 
REDUCER VALVE 


Experienced engineers at HML are The only pressure reducing valve on the market today 

always ready to get to grips with problems that will maintain set reduced pressure under varying 

arising from the design requirements of pressure and flow conditions. Pressure range 
modern hydraulic systems. You'll 0-5000 p.s.i. Flow range 0-10 g.p.m. 


find HML Ministry approved units and 


wherever high standards of performance 


i HML AUTOMATIC 

GAUGE ISOLATOR 

All types of special hydraulic test Protects Gauges from sudden surges beyond their 
equipment built to users’ own capacity. The adjusting screw is set to isolate at 
requirements. The unit shown above 90°, of the gauge full scale reading. Fit a number 
was supplied to a large aircraft company. of pressure gauges together with their appropriate 


isolators and obtain a very accurate indication of 
pressure throughout the entire system. 


HML (ENGINEERING) LTD. AIRCRAFT DIVISION 
Head Office: 466-490 Edgware Road, London, W.2 


HARPERS YARD, ST. JOHN’S ROAD, ISLEWORTH, MIDDLESEX. TEL.: ISLEWORTH 3011 
DHB $126 
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NMITHS have a down to earth 


In the automatic control and the fully automatic landing of aircraft, 
smiTHs lead the world. smirus Flight Control System is the only system 
in the world designed as a single entity to provide full automatic control 
through every phase of flight, including the landing manoeuvre. sMITHs 
Flight Control System, including Multiplex autopilot, is specified for the 
de Havilland Trident when it enters service for BEA. In matters of flight 


control and instrumentation the automatic choice is SMITHS. 


Prime 
4 
|e 
a 


The Flight Controller carries the switches and controls 
necessary for setting up automatic pilot and 
flight director modes and facilities. It is conveniently 
situated in a horizontal posttion behind the 

throttle pedestal. This unit has been designed 

for ease of operation and is unique in 

that the layout of the controls and indicators 
corresponds to the basic ‘T’ presentation used on 
the pilot’s instrument panel. 


Here is a brief factual report of smrrus achievements in this field up 


to the beginning of this year: 


SMITHS 
SMITHS 


SMITHS 
SMITHS 


SMITHS 


SMITHS 


SMITHS 


SMITHS 


have been making automatic pilots since 1933. 


designed and made the first British electrically operated 
automatic pilot. 


designed and made the automatic pilot used in the 
world’s first turbo-jet and turbo-prop airliners, 


automatic pilot (and associated equipment) is the heart of 
the world’s first fully automatic landing equipment 

to go into production. This is the ‘Autoland’ system, 

in the design of which smrrus collaborated closely with 
the Blind Landing Experimental Unit of the 

Royal Aircraft Establishment. The ‘Autoland’ system has 
been adopted by the Royal Air Force. 


automatic landing equipment has, in the last ten years, 
carried out more successful automatic landings than all other 
known systems in the world added together. 


embarked five years ago on a new generation of automatic 
pilots, designed to increase the safety factor to a level that 
will meet the stringent safety requirements that the 

civil air lines need for automatic landing. 


latest-generation automatic pilots will be the heart of the 
automatic system to be fitted in the de Havilland ‘ Trident 
(under construction for BEA) and the Short ‘ Belfast’ 
heavy freighter (on order for RAF. Transport Command). 
Negotiations are in progress with other operators. 


automatic landing equipment has been ordered by the USA. 
Federal Aviation Agency for evaluation tests in America. 


Y, MIDDLESEX 
25366 
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DASR-1 


JUNE 


8, 1961 


RADAR 


THE OUTSTANDING 


FOR THE JET AGE 


DASR-1 incorporates these outstanding 10 cm. features:— 


@ Absolutely constant and gap-free @ A highly effective, fail-safe permanent 
echo suppression system without 
blind speeds. 

@ Sustained high performance in bad 


coverage through 360°. 


®@ High discrimination at all ranges out 
to the maximum. 


weather conditions provided by the 


@ A high data rate continuously main- 
tained. 


most advanced circular polarisation 
system yet developed. 


® Reduction of siting limitations due to @ A large measure of built-in ‘stand-by’ 


ground reflections. facility. 


Surveillance Radar 
with solid gap-free coverage 


DECCA RADAR LIMITED 


LONDON 


ENGLAND 


ORIS7 
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Coming of VTOL Capability St Change the Whole business Using 
Military aifcraft jn he fie} But so NO aircraf Capable of 
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that opera 10nal unit have Idea of What Could be done 1th such 
aircraft 
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tive and in 8eneral a efensive attitud adopted “ainst an new 
thing blown 1 Way by the Wind of ge. aS new things 
4Vailable and © proved j TaCtice do, S their Adoption 
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Die 
iNtia] 
Can 
b] to 
Si jUire 
MDPlete], 


s 
its fifty year 
in all its 
but we think that rely made a more 
| f course, E has ra 3. 
We are biased, o THE AEROPLAN leader of March 2 

iation in this le 
omment than in t f jet-lift VTOL, 

c ent o irst 
t persistent propon future from the fir 

u 
To Britain's mos od wishes for the 
and go 
tulations 

congra 


Id. 
in the wor 
turers of aircraft in 
u 


LIMITED 
OTHERS & HARLAND 

BR 

SHORT 


i 
| 
manufac 
B 


THE AEROPLANE 6 JUNE 8, 
and ASTRONAUTICS 


1961 


The SASCO Group of Companies 


congratulate 


BROPEAS® achieving 


ASTRONAUTICS 


50 years world wide reporting of 
aviation events: to 


Stewart Aeronautical Supply Co. Ltd 
Electrocon Ltd 
Scanrad Ltd 


Miller Aviation Ltd supply accessories to the Aircraft and Electronic 
industries throughout the world 


The SASCO Group Adastral House - Nutfield - Redhill - Surrey 


Telephone: Redhill 5050 (10 lines) Telex : 21433 Cables: SASCO REDHILL TELEX 


. Teddington have the bit between their teeth when it comes to 
the development of all types of aircraft controls. Hot air valves, fuel 
valves, time switches, temperature control equipment, pressure trans- 
ducers, pressure regulators, anticing control equipment—all of them 
are built by Teddington and are essential components in virtually every 
British aircraft flying today. 


TEDDINGTON AIRCRAFT CONTROLS LIMITED 


MERTHYR TYDFIL * SOUTH WALES + TELEPHONE: MERTHYR TYDFIL 3261 
London Office: Colnbrook By-Pass + West Drayton + Middlesex + Telephone: Colnbrook 2202/3 


Type GAE/A/400—s599 
Pressure Transducer 


TAC213 


\ 
FOR SERVICE 
| 
~ 
/ looked\\at fi 
hi; 
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; 
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: REGD TRADE MARK 
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7. CONGRATULATIONS TO “THE AEROPLANE” ON ITS GOLDEN JUBILEE 


BY APPOINTMENT TO H.M. THE QUEEN 


SUPPLIERS OF FIRE EXTINGUISHERS 
THE PYRENE COMPANY LIMITED 


The 
safeguard from fire 


Wherever and whenever there are dangers of fire... in flight... on take-off or landing... 
in hangars, stores or buildings—there is “‘ Pyrene” Fire Safety Equipment designed to 
meet every class of fire risk. This equipment, in wide use throughout the world, includes : 
‘“Pyrene” Fire Detecting and Fire Extinguishing Systems for Aircraft; Airfield Crash 
Tenders and Trailers ; CO, Trolleys for “starting-up” fires and a vast range of fire appliances 
designed to cover every fire risk in the Aviation World. Please write for full information. 


These WORLD AIRLINES employ “ Pyrene”’ Fire Protection 


** Pyrene”’’ Fire Protection 
COMET AEROLINEAS ARGENTINAS * AIRWORK LTD * ALITALIA * 
BRITANNIA AUSTRIAN AIRLINES * B.E.A. * B.O.A.C. * CANADIAN PACIFIC 
VISCOUNT AIRLINES LTD * CAPITAL AIRLINES * CONTINENTAL AIRLINES * 
HERMES COMPANIA-CUBANA AVIACION * CUNARD-EAGLE AIRWAYS LTD * 


EL AL ISRAEL AIRLINES * HUNTING-CLAN AIR TRANSPORT LTD * 
K.L.M. * MIDDLE EAST AIRLINES * RIDDLE AIRLINES * 

ROYAL DUTCH AIRLINES * SKYWAYS LTD * TRANSAIR * 
TRANS-AUSTRALIA AIRLINES * TRANS-CANADA AIRLINES * 
UNION AEROMARITIME DE TRANSPORT * UNITED ARAB AIRLINES 


ELIZABETHAN 
ARGOSY 
HERALD 

VANGUARD 


CANADAIR C.L.44 


THE PYRENE COMPANY LIMITED 


(Dept. All) 9 GROSVENOR GARDENS, LONDON, S.W.1 Tel.: victoria 8474 Head Office & Works: GREAT WEST RD., BRENTFORD, MIDDX. Canadian Plant : ToRONTO 
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Congratulations 
to 


THE 
AEROPLANE 


on 
fifty years 

of 

service 

to the 

aircraft industry 
from 


H.M. HOBSON 


who 

have been 
associated 

with 

THE 
AEROPLANE 


since 
inception 


H. M. HOBSON LTD 


Suppliers to the aircraft industry since 1908 
FORDHOUSES WOLVERHAMPTON 


JUNE 8, 1961 


OKES/LIMITED 


Congratulate 


THE AEROPLANE 


on its 
fifty-year 
non-stop flight 


In 1932 Vokes produced the first successful air filter fitted to any 
British aircraft and since then have remained pre-eminent in this 
highly specialized field. 

Now, Poroloy CM and Poroloy T, two all-metal filter media from 
Vokes, are widely used for the protection of high-pressure hydraulic, 
servo and fuel systems in aircraft, guided missiles, rockets, etc. 


Pioneers of 
Scientific Filtration. 


VOKES LIMITED - GUILDFORD - SURREY 


Telephone : Guildford 62861 (6 lines) 

Telegrams & Cables: Vokesacess, Guildford, Telex. 
Telex : 8-535 Vokesacess, Gfd. 

Vokes Australia Pty. Ltd., Sydney. 

Represented throughout the World. 
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Bonding of aircraft structures 
has outstanding advantages over 
other methods of construction. 
Complete continuity of attach- 
ment avoids stress concentra- 
tions; lighter structures can be 
employed without loss of 
strength with the metal re- 
inforced, where desirable, by 
bonded laminations. 

Redux bonding, invented at 
Duxford nearly twenty years ago 
and since used in the manufac- 
ture of eighty different types of 
aircraft, enables designers to 
exploit, with complete confi- 
dence, the advantages of metal 
bonding. Redux also makes pos- 
sible the use of another interest- 
ing material, Aeroweb metal 
honeycomb core for sandwich 
structures. Panels of Aeroweb 
sandwich havevery highstrength- 
to-weight ratios, stiffness under 
load, freedom from 
fatigue and smooth aero- 
dynamic surfaces. In flat 
form they are extensively 
employed for floors and bulk- 
heads while, by using single and 
double curvatures, aerofoil struc- 
tures can be formed. 

Detailed information will be 
sent gladly on request. 


and 50 years of “The Aeroplane” 
Congratulations and Best Wishes 
on this anniversary from 


CIBA (A.R.L.) Ltd. 


AEROWEB 


metal honeycomb 


REDUX 


metal bonding 


Redux and Aeroweb are registered trade marks CIBA (A.R.L.) LIMITED, Duxford, Cambridge, England, 
AP 620 
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The first E.N.V. advertisement 
to appear in ‘The Aeroplane’, 
June 15th, 1911. 


FOR GEARS 


E.N.V. ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10 Tel: LADbroke 3622 


in the latest ‘Continentals’ 


@ Fuel Injection for economy,and safety 


@ V.P. Propellers 


@ Retractable undercarriage 


@ Comfortable 4 seat cabin with exceptional all round 
view 


@ Comprehensive Standard Equipment 


@ Full spares backing 


The superb twin engine Aero 145 


For full information for these aircraft and also the superb MORAVA 5 
seater and the famous ZLINN trainers write or telephone 


soue ux. AGENTS Peter S. Clifford & Co. Ltd., 
Pp 3 Oxford Airport, Kidlington, Oxford 

— Telephone Kidlington 3355 — Evening and Weekends Bletchington 392 
Czechoslovakia in conjunction with G/C Edward Mole, U.K. Distributor 


World Export enquiries 


OMNIPOL LTD 
WASHINGTONOVA I! 


2 June 'S. Ghe Reroplane 33 
E. N. V. 
| ut 
ALL BRITISH AVIATION MOTORS 
aS Made in Three Sizes, Viz. 
Winner of Baron De Forest Prize of £4,000....1910, 
W Mr. Sopwith’s recent record flight Over Philadelphia, U.S.A., 
was made with, a 60-h.p, E.N.V 
quag The E.N. V. Syndicate, Ltd., A 
"Phone ; 125 HYTHE Roan, WILLESDEN, LONDON, N.W. 
rleaden, Telegrams : “Evolosyn,” London, 
att : 
| 
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CONGRATULATIONS 


ASTRONAUTICS 
One wonders if it may not be 
GTROMAUTIES 
before the centenary ? The AEROPLANE 


In any event, Ultra Electronics will be participating in the new space-flight era in those fields 
of electronic engineering in which specialised experience, augmented by a long and close 


association with the aircraft industry, has been gained. 


At the moment we have a direct interest in PROJECT MERCURY. 

Commander Alan B. Shepard had a standard Ultra SARAH rescue beacon, made 

here at Acton, in his personal survival kit, and two further SARAH beacons, 

arranged for automatic operation during the landing phase, formed part of the capsule recovery 


equipment. The same arrangements have been specified for orbital flight. 


ULTRA ELECTRONICS LIMITED 
LONDON W3. 


COMMUNICATIONS - CONTROL AND INSTRUMENTATION - DATA PROCESSING 


and ASTRONAUTICS 
to 
» 
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CONGRATULATIONS TO 


50 YEARS 
OF SERVICE TO AVIATION 


from 


SANGAMO WESTON 


Instrumental in Aviation Progress 


SANGAMO WESTON LIMITED : ENFIELD: MIDDLESEX 


Tel : Enfield 3434 (6 lines) and 1242 (6 lines). Grams : Sanwest, Enfield. Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 41151 
Branches : London, CHAncery 4971 - Glasgow, Central 6208 - Manchester, Central 5088 - Newcastle, 26867 Leeds, 30867 — iverpool, 
Central 0230 - Wolverhampton, 21912 - Birmingham, Midland 9118 - Nottingham, 42403 ~- Bristol, 21781 - Southampton, 23 328 
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FOKKER—THE MAN AND THE AIRCRAFT 
By HENRI HEGENER 


Compiled and written by the leading Dutch aviation writer—He POI ERP 
was for 25 years editor of “Het Vliegveld’’ magazine of the Royal “Pete AIRE 
Netherlands Aero Club. Produced by D. A. Russell, edited by oJ 
Bruce Robertson. Illustrated with no less than 48 1/72 scale, 3- 
view drawings of Fokker aircraft (from the M.1 to the F.27 
“Friendship’’) drawn by J. D. Carrick, Frank Yeoman and Bill 
Hepworth. This magnificent book will be published early July $ 
next. Order your copy now from any W. H. Smith bookshop, 

your local bookseller, or direct from the publishers. 


> Contents of this book include over 100,000 words of text, over 
} 400 photographs—and a type-by-type review by Harleyford’s 
} technical editor, E. F. Cheesman, of over 200 types of Fokker 
} aircraft—plus a magnificent painting in full colours on both the 


6666666 


dust cover and as a frontispiece, by J. D. Carrick. 


Here in one 224-page volume is told the whole story of Fokker’s 
youth and early experiments. His rapid rise to fame during the B TION 
1914-1918 war when he designed and produced for the German 
» Air Service. His removal to Holland after that war and establish- 


$ ment of his firm in the country of his birth. The world-wide use SIZE OF BOOK IS 8)" x 114", CLOTH BOUND IN 
of his aircraft in the inauguration and development of International 
» Airlines. His entry into the American Aircraft industry, and the WEIGHT 24 LBS. 45) 

story of the Fokker firm up to the present time. PRICE - 


PSS 


HARLEYFORD PUBLICATIONS LIMITED 
; LETCHWORTH, HERTFORDSHIRE, ENGLAND 
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Cong ralalationd from the people whose 


lo 


knowledge and experience 
on thece anniversary 


of metals over the last 
33 years has done much 

to make the 

development of 
today’s aircraft possible. 


H.D.A. PRODUCE FORG 


NGS, CASTIN 


UMINIUM ALLOYS FOR EVERY INDUSTRY. 
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Congratulations 


TO 


The 


AEROPLANE 


and Astronautics 


ON ITS 


ANNIVERSARY 


FROM 


STERLING METALS LIMITED, 
Suppliers of Castings to the Aircraft Industry 
for the past 50 years 


SPECIALISTS IN ALUMINIUM AND 
ELEKTRON MAGNESIUM ALLOY CASTINGS 
FOR THE AIRCRAFT INDUSTRY 


TERMETS 


REGO TRADE MARE 


STERLING METALS LIMITED 


GIPSY LANE, NUNEATON 
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DESIGN AND 
MANUFACTURE OF.... 


@ FLYING CONTROL. SYSTEMS 
@ UNIVERSAL 
@ STEADY BEARING 
D P. 
S.B.A.C. STANDAR 
° COWLING FASTENERS 
COUPLINGS 
° NECT-O-MATIC COUPLINGS 
EQUIPMENT 
BASIX GROUND 
° TELESCOPIC LADDERS 


AERO CONTROLS LIMITED 


Industrial Estate, Weedon Road, Northampton Telephone: 33131/5 


SCOTTISH AVIATION 


AIRCRAFT AND COM- 
PONENT DESIGN AND 
MANUFACTURE AIR- 
CRAFT OVERHAUL, 
CONVERSION AND MODI- 
FICATION * PRATT & 
WHITNEY R1830 ENGINE 
AND ACCESSORY OVER- 
HAUL * PROPELLER ||. 

OVERHAUL 


Send your enquiries to— 


SCOTTISH AVIATION 


L715 
PRESTWICK AIRPORT - AYRSHIRE 


"PHONE: PRESTWICK 79888 (20 lines) 
TELEX: 77432 


CABLES: AERONAUTICS PRESTWICK 


| AERO CONTROLS LTP | 
> 
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years 


Spanning almost the whole history of powered flight, 


the career of The Aeroplane has been distinguished by 
service to a vital, fast-growing industry. 

Inaugurated soon after the birth of practical aviation, 
The Aeroplane enters its second half-century 

in the dawn of space travel, as an established 

authority in the new world of Astronautics. 

To this distinguished journal Firestone — 


a fellow pioneer — offers sincere congratulations. 


Today's jet services land on 


FIRESTONE TYRE & RUBBER COMPANY LTD., GREAT WEST ROAD, BRENTFORD, MIDDLESEX. A.I.D. & A.R.B. APPROVED 


and ASTRONAUTICS 
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Office and Warehouse : 


Stores : 


AIR PARTS LIMITED 


Clifton House, Euston Road, London, N.W.1. ,Telephone: Euston 6855/7 


403 Caledonian Road, London, N.7. 


are proud to be 
associated with 


[EROPLANE 


ASTRONAUTICS 


and congratulate them 
on their Jubilee 


Stockists and Distributors of A.G.S., A.S., 
S.P. & B.S. standard parts. 


Suppliers to the Ministry of Aviation 
and Foreign Governments. 


Monthly Stock List supplied on request. 


25 years ago we were Advertising Aircraft for 


sale and on the 50th Anniversary of 


THE AEROPLANE 
and ASTRONAUTICS 


we have pleasure in offering . . . 


SHORT “SEALAND” AMPHIBIAN 


2 de Havilland “Gipsy Queen 70° engines. de Havilland 
variable pitch propellers. Six-seater Executive aircraft, fully 
equipped. Airframe hours 373 since new. Engine hours 276.40 
and 265.40 since new. Propeller hours 373 each since new. 
C. of A. for one year. 
THE AIRCRAFT THAT IS AT HOME ON 
SEA, LAND OR AIR 


PRICE £12,450 (Flyaway U.K.) 
Enquirieate: A. J. WALTER LTD. 


The Drive HORLEY Surrey 
Phone: HORLEY 1420 & 4294. Cables:“*CUBENG” HORLEY : 


insulate — preserve — lubricate 
with the NEW 


Multi-Purpose 


Silicone Grease wx... 
AEROSOL SPRAY 


In electrical and electronic 
equipment in aircraft ingress 
of moisture, corrosion and 
oxidation are primary causes 
of breakdown and high main- 
tenance costs. The introduc- 
tion of AMBERSIL MS 4 
Aerosol Spray provides an 
“easy to apply” non-melting 
silicone grease with excellent 
dielectric properties and a 
working temperature range of 
—50°C to +200°C for water- 
proofing, insulating, lubricat- 
ing and preserving electrical 
and electronic equipment. One pass from the handy 12oz. aerosol 
gives an uncontaminated film, even in inaccessible areas, ensuring 
complete protection with economy and simplicity in application. 


Write or ‘phone for full information to: 


AMBER OILS LTD., 11a Albemarle St., London W.1. 


MAYfair 6161/5 


D.G.1. Approval No. | ! if 
— . } 
{ 
§ 
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We offer our 
congratulations 


to 


ASTRONAUTICS 


on their 


GOLDEN 


JUBILEE 


and 


record our years 


of uninterrupted 


service to the 


Aircraft Industry 
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Meticulously produced to the most rigid specifi- 
cations for a world-famous concern,this precision 
spring purpose-made by Riley has to meet precise 
linear dimensions under varying loads, with 
tolerances as low as -200 Gms. 


SINCE (821 


Such accuracy can only be achieved under the most 
carefully controlled manufacturing conditions 
Every spring is tested (in most cases under actual 
working conditions and temperature) to the highest 
standards — Riley standards — which ensure a 
product of the finest uniform quality. 


Springs by Riley are famous throughout the world 
wherever the ultimate in precision is the only 
acceptable qualification. Many try to reach these 
high standards, but few approach them. 


There are no finer springs 
than Springs by 


20OBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE. Te! : ROCHDALE 2237 (5 lines), Grams : ‘RILOSPRING’ Rochdale Telex 63-1<* 


THE CONGRATULATIONS TO 
BRITISH AVIATION EROPEANE 
ASTRONAUTICS 
INSURANCE COMPANY LIMITED ON THEIR GOLDENJJUBILEE 
4 The oldest and largest office FROM 
specializing in Civil Aviation 
i EASTERN AERO 
"4 offer congratulations to ELECTRICAL SERVICES LTD. 
PRIORY STREET LONDON 
“AEROPLANE COLCHESTER (HEATHROW) 
py ESSEX AIRPORT 
ey Tel.: COLCHESTER 6173 Tel.: SKYPORT 1314 
| on the occasion of their AUTHORISED SALES 


Golden Jubilee AND SERVICE STATION FOR 
| AEI 


3-4 LIME STREET LONDON EC3 : 
(AIRCRAFT EQUIPMENT GROUP) 


Telephone: Mansion House 0444 6 lines) 


and ASTRONAUTICS 
Tolerance 
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V.H.F. Communication 
Equipment Type STR.23 


Transmitter Type ST.23 

e Frequency band 118 - 135-95 Mc/s 
© 360 channels @ 50 kc/s spacing 

© R.F. power output 20 watts 


Receiver Type SR.23 

e Frequency band 108 - 135-95 Mc/s 

@ 560 channels @ 50 kc/s spacing 

® Control Unit available to cover the 
whole band or communication 
band only 


AIRBORNE V.H.F. 
COMMUNICATION 
& NAVIGATION 
EQUIPMENT 


1.L.S./V.O.R. Receiver 
Equipment Type 8R.34/35 


V.O.R. and Localizer Receiver 
Type SR.34 
Comprises an SR.23 Receiver and 
an Instrument Drive Unit 

© Frequency band 108-117-9 Mc/s 

@ 100 channels, 100 kc/s spacing or 
200 channels, 50 kc/s spacing 

@ Control Unit available to cover the 
navigational band 108-117:9 Mc/s 
with 50 or 100 kc/s channel spacing 


Glide Slope Receiver Type SR.35 
Frequency band 329-3 - 335 Mc/s 
@20 channels ©@300 kc/s channel 
spacing 
®@ The selection of a Localizer chan- 
nel automatically provides the 
associated Glide Slope channel 


modern miniaturization techniques 
are employed, including 


75 Mc/s Marker Receiver 
Type SR.36 
@ Aural and visual (3 lamp) 
indications 
ss © Facilities for high and low 
sensitivity 


transistors and printed circuits 


The equipments can be used either 
separately or as a comprehensive 


communication/navigation system 


Among users of these Radio 
Systems are: 


British European Airways 
Corporation 
Aeronaves de Mexico S.A. 
Middle East Airlines S.A. 
Ilustrated is the BEA Vanguard Aeroflot Soviet State Airlines 
which carries STC equipments: C.S.A. Czechoslovakian Airlines 
STR.23, SR.34/35/36, SA.10/11 L.O.T. Polish Airlines 
These STC Radio Systems are 
used on: 
Comet 4B + Comet 4C - Vanguard 
Viscount IL.14+ 1L.18 
Convair 210 TU.104+* Argosy 


For further details ask for Radio Leaflets 265, 266 and 267 


Ge Standard Telephones and Cables Limited 


[ Registered Office: Connaught House, Aldwych, London W.C.2 
GROUP 
RADIO DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.II 
61/SE 


- 
7 
4 
a 
| 2 : 
= 
é 
= 


THE AEROPLANE 20 JUNE 8, 1961 
and ASTRONAUTICS 


Edited by CHAS. G GREY. (heroAmateur) 


Vol. 1) THURSDAY, JU NE Beh, 1911 No. 1 


; Builders of the Celebrated 
—_ 


pic As supplied to H.M War Office 
: and to th the Russian Army :: 


f Sole Agents in Gt. Britain & the Colonies 
for the famous “ GNOME” Engines 

The Company's Flying Schools, at Salisbury Pleia, 

q Brooklands, end Eastchurch, are the finest in Gt. Britain j 


PERMANENT STAFF OF 
nm 15 CERTIFICATED PILOTS. 


Special Terms to Navy & Army Officers. 


The British e Colonial Aeroplane 
Company. Ltd., 


Clare Street House tt BRISTOI 
2 
Aviasion. Bets. * 74 Nasional, 


Printe@tor the ne asd Genetal Puble bing Company, Limite’, by the Black & Whur Company, Lamted. %, Southwark Street, 
Published at 65, Fiee: B.C 


THE BRISTOL AEROPLANE COMPANY LIMITED 


which advertised in its first issue 


congratulates 


THE AEROPLANE 


On the occasion of its 


50th ANNIVERSARY 


: | 
| | | 
A Bristol over the Avon Gorge. | 
{ 


VOLUME 100 NUMBER 2590 JUNE 8, 1961 


and 
ASTRONAUTICS 
Editor - - - - - THURSTAN JAMES 
Deputy Editor - - - - F. T. MEACOCK 
Founder Editor (A911-1939) C. G. Gres 
Proprietors - - TEMPLE PRESS LIMITED 


Chairman and Managing Director 
ROLAND E. DANGERFIELD 


Editorial, Advertisement and Publishing Offices 
BOWLING GREEN LANE LONDON, E.C.! 


Telephone ;: TERminus 3636 
Telegrams Pressimus London Telex” 
Telex: 23839 


Annual Subscription Rate: United Kingdom £4 15 0 
Overseas £5 Canada and U.S.A. $15.00 


© Temple Press Limited, 1961. The proprietors will 
consider d4ny written requests to reproduce articles 
and illustrations appearing in this journal. Comment 
and brief extracts which acknowledge The Aeroplane 
and Astronautics are permissible. 


Back from Le Bourget 


Most significant exhibit at the recent Paris Aero Show was a greyish 
slightly battered object looking, when we inspected it out of doors, like 
an estuary buoy on a sand bank. It was in fact an example of man’s 
most sophisticated techniques, the Mercury space capsule in which 
Cdr. Alan Shepard rode the Cape Canaveral rocket range. To gaze 
into its cluttered interior was to appreciate the cold-blooded bravery 
of its occupant and the engineering skills of his fellow countrymen. 
To the fortunate children brought to see it, it will one day seem as old- 
fashioned as the Wright Brothers “ Flyer” does today. A helpful 
NASA attendant assured us that the skin was a Stainless steel to 
specification RENE 41 and not titanium. British visitors must have 
got an extra glow of interest from the knowledge that three pieces of 
British equipment, Ultra SARAH beacons, were installed in the capsule. 

In contrast with the American’s frank disclosure of their technical 
achievements, the absence of Russian participation was remarkable. 
It is true that the vast Tu-114 turboprop arrived, allegedly full of 
technicians who were to be seen measuring and filling notebooks every- 
where. But this is not the way a first-class power maintains its place; 
and it would be instructive to know why no new Russian aeronautical 
products were on show, particularly in France with whom Russia has 
traditional close links. Yet at the same time the Russians have 
deposited the necessary information with the F.A.L. in Paris to secure 
confirmation of Major Gagarin’s record-establishing orbit. 

Signs of French achievement were everywhere, not least in the flying 
display. Equally prominent was the name of the French industry in 
conversation about plans for NATO developments and the supersonic 
airliner. But it is probably true to say that most prominent of all such 
activities is the effort being made by the United States as a whole to 
participate in European aviation developments. In many cases they 
can offer aircraft for manufacture in which the whole of the develop- 
ment cost has been written off as a result of orders from the US. 
Government. 

From Great Britain’s point of view it is a heartening thing to see 
the confidence placed in the Bristol Siddeley Pegasus by the 
American decision to make large sums available for development of 
this promising lift/thrust engine. The decision seems an indication of 
the hopes placed in the Fokker-Republic project with its requirement 
for a very much more powerful vroL unit than that needed by 
Hawker’s present P.1127. It was good to see the first of the new 
Beagles, the Airedale, at Le Bourget for the first time. 

Sympathy must be extended to the U.S.A.F. and to the relations 
of the three splendid officers who lost their lives when the Hustler was 
destroyed. Tragedy of such a nature, however shocking, cannot 
eradicate the achievements of the type and the crews who have flown 
it so brilliantly. 


The Next Fifty Years 


This is our Jubilee issue and in consequence most of it is devoted 
to a supplement intended to recall happenings of particular 
significance to aviation. The opportunity is therefore taken to thank 
all who have encouraged us through the years by reading our pages 
and advertising in them. We hope that we may continue to merit 
equally stimulating support in the next half century. 
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Matters of Moment 


A Powerplant Merger 


NEW company—Napier Aero Engines, Ltd.—has been 

formed and will be jointly owned by Rolls-Royce, Ltd., 
and D. Napier and Son, Ltd., on a 50-50 basis. Mr. J. D. 
Pearson, chief executive and deputy chairman of Rolls-Royce, 
is to become chairman of Napier Aero Engines as well. 

Ever since the major reorganization of the various units 
within the aircraft industry in the early part of last year, there 
has been continual speculation about the future of the aero- 
engine side of D. Napier and Son. Indeed, for some consider- 
able time it has been common knowledge that the Rolls-Royce 
company had more than a passing interest in this direction; 
but until last week this interest remained for most people 
no more than a question mark. 

The official statement put out by the English Electric Co., 
Ltd., of which D. Napier and Son is a subsidiary, makes it 
clear that only the company’s aero-engine interests are 
involved in this new arrangement. Its other engineering 
business, such as the Napier Spraymat de-icing system, will 
remain with the parent company—and with English Electric. 
Current aviation powerplant work at Napier’s London factory 
is principally on Gazelle and Eland production § and 
development. 


Space Development and the R.A.F. 


NCREASING interest within the R.A.F. in defence problems 

associated with aerospace development is reflected in the 
appointment last week of Gp. Capt. A. H. Hewitt as Deputy 
Director of Operational Requirements, Space. He will come 
directly under the command of the Assistant Chief of Air Staff, 
Operational Requirements, Air Vice-Marshal R. N. Bateson. 

Group Captain Hewitt was formerly with the R.A.F. Tech- 
nical Branch and has been with the Operational Requirements 
Division of the Air Ministry since 1959. He has spent most of 
the post-War years in the guided-weapons field. At the end of 
the War he was posted to the Air Ministry and dealt with 
guided-weapon operational requirements. In 1946 he went to 
the Royal Aircraft Establishment, Farnborough, to join the 
newly formed guided-weapon department there. After taking 
the R.A.F. Staff College course in 1949 he went to the R.A.F. 
Technical College, Henlow, where he was engaged in the intro- 
duction of guided missiles into the College’s instructional 
syllabus. 

He went to the Air Ministry on technical intelligence duties 
in 1951 and in January, 1953, joined the Ministry of Supply 
mission concerned with guided weapons in Washington 
Returning in 1955, he became chief instructor on weapons 
systems engineering at the R.A.F. Technical College. After a 
year in Germany as chief technical officer at R.A.F. Station, 
Wildenrath, he returned to Air Ministry in September, 1959, 
as a deputy director in the department of the Assistant Chief 
of the Air Staff (Operational Requirements). 


FONS ET ORIGO.—It was about halfway through our first fifty 
years that work on Whittle’s ideas began to get going. Twenty- 
five years later it is impossible to imagine aviation without the 
turbine. On Jne. 1, his 54th birthday, this very fine portrait of 
Air Commodore Sir Frank Whittle by Mr. Edward Halliday was 
unveiled at the R.A.F. Technical College, Henlow. The 
ceremony was performed by Air Marshal Sir Wallace Kyle, 
A.O.C. in C. Technical Training Command, who was introduced 
by the Commandant, Air Cdre. N. C. S. Rutter. 


_ Although the creation of this new post does not herald any 
immediate dramatic departure from R.A.F. policy, as readers 
of this journal will be well aware, the R.A.F. has been keeping 


a watching brief on “space” for some time. Last year, for 


example, an “ R.A.F. Course on Space ™ was arranged for senior 
officers at Bristol] University. 

Not unnaturally, a lot of interest has been engendered by 
the swift development of such orbital space systems as naviga- 
tion, communication, and reconnaissance satellites, to say 
nothing of the problems of tracking, identifying and intercepting 
such vehicles. A full discussion of these problems, based on a 
contribution by K. W. Gatland to the “R.A.F. Course on 
Space,” was included in THE AFROPLANE AND ASTRONAUTICS on 
Aug. 19, 1960, pp. 223-225. 

At present the new R.A.F. department will do no more than 


concentrate the previously disparate efforts of several branches. 


LE BOURGET HIGHLIGHTS—I.—Much favourable comment resulted from the 
precise formation-keeping and positioning of No. 74 Squadron’s Lightnings (left) 


on their initial public display appearance last week-end in Paris. Below, right, 
the prototype M=2 Mirage lV bomber made a simulated refuelling run behind the 


pack-and-pod-equipped Vautour tanker. 
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B.I A. Orders VC10s 


RITISH UNITED AIRWAYS completed its major re-equip- 
ment plans last week with a £10-million order for four 
Vickers VC1I0s. The independent airline’s intention to purchase 
this type of aircraft was reported and discussed in our issues for 
Jan. 20 (p. 61) and Jan. 27 (p. 86) 

The VC10s will be of the * standard ” type, other orders for 
which are from B.O.A.C. for 15 and from Ghana Airways for 
three. Delivery will begin early in 1964 and they are intended 
for use on B.U.A.’'s existing routes to East, Central and West 
Africa, and also for any new routes to Africa and the Far East 
for which B.U.A. may be licensed as a result of the A.T.L.B. 
hearings to begin later this month 

The order is the second for jet transports by B.U.A. On 
May 9, 10 B.A.C. One-Elevens were ordered at a cost of over 
£8 million. Cunard Eagle, the other major British independent 
operator, has ordered two Boeing 707-420s at approximately 
£6 million. All these jet aircraft for the independents will be 
Rolls-Royce powered 


Honouring a Scientist 


T a small luncheon party given in London last week to 

honour Mr. E. S. Calvert (of airport lighting system fame) 
the recent recipient of America’s Monsanto Aviation Safety 
Award (see THE AEROPLANE AND ASTRONAUTICS for May 11) 
Sir Miles Thomas brought some sharp perspective to the current 
picture of far-reaching spatial developments. Men like Mr. 
Calvert. who are the means of making air travel safer for 
millions, have done more, he said. than Major Gagarin for 
the comfort and well-being of mankind as a whole 

“We hear,” he went on, “ astronomical figures being quoted 
as to the cost of putting a man on the Moon. Few of us can 
refrain from thinking what even a small part of such expen- 
diture could do in ameliorating human distress. And those 
of us who are associated with the day-to-day work of science 
in industry. medicine. in aviation and the like. have even greater 
cause to look wrily upon projects of this kind. We all know 
personally of areas of research with vital bearing on the 
happiness and safety of humanity which must struggle along 
on funds utterly microscopic in comparison. 

“I yield to no one.” averred Sir Miles. “in my belief in 
the necessity for pushing forward the frontiers of science. At 
the same time I question the wisdom of pushing forward the 
frontier on an infinite wilderness when there are rich pasiures 
unexplored virtually on the doorstep :; 

“| hope that we in this country will pursue those reasonable 
aspects of space exploration which may lead to an enrichment 
of our practical knowledge and our daily lives. I also hope 
that if and when we have extra millions to spare for research, 
they will be directed to the work of the Calverts of this 
word. 

Mr. Peter Thorneycroft. Minister of Aviation. who described 
himself as one of Her Majesty's Ministers struggling on the 
microscopic funds mentioned by Sir Miles, proposed a formal 
toast to Mr. Calvert. His winning of the Monsanto award 
was the result of a great deal of hard work and came as the 
climax to the awards he and his colleagues had gained. Mr. 
Calvert's contribution to safety. the Minister commented, was 
not simply a national one, it was international 

In reply Mr. Calvert modestly put a large part of the respon- 
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sibility for his success—particularly with the visual glide path 
indicator--on his colleagues at R.A.E. 

On the subject of aviation safety, he thought that in the 
past 30 years we had learnt how to build safer aeroplanes 
but not how to build safer human beings. The rate of progress 
was such that the human element was beginning to feel the 
strain. There were likely to be more and more failures of 
procedure and the accident rate would continue to rise. To 
mitigate these effects. he pleaded—as he had in New York 
and as we reported at the time—for much more operational 
research. 


North Atlantic Case Coneluded 


HE A.T.L.B. hearings of the Cunard Eagle North Atlantic 

case were concluded on May 30. After a morning session 
devoted primarily to a discussion of traffic forecasting methods 
and of their results as related to actual traffic figures, the 
representatives of the applicant and of the objector, B.O.A.C., 
made their final statements in the afternoon. 

Altogether, about 44 working days have been devoted to 
the public hearings. A report on the last day’s hearing and a 
summary of the main points made in the final statements of the 
two protagonists will appear in next week’s issue. 


Avro 748 Stretched 


NEW version of the Avro 748, with a lengthened fuselage 
and increased payload capacity, was announced last week. 
Known as the 748E, the new version is based on the Avro 748 
Series 2 with 1,910 s.h.p. Rolls-Royce Dart 531 (R.Da.7) 
engines, but has a 6-ft. fuselage extension—partially fore and 
partially aft the wing—and a gross weight of 40,100 lb. com- 
pared with 36,000 Ib 
In consequence of this stretch, the maximum payload 
increases to 12,000 lb. and the maximum capacity in a high- 
density layout is 60 passengers, 12 more than hitherto. This 
full payload can be carried 200 naut. miles (S.B.A.C. allow- 
ances); with a 7,700 lb. payload, the range is 1,000 naut. miles. 
At the new gross weight the take-off field length required is 
3,900 ft.. compared with 3,510 ft. at 36,000 lb. Cruising speed 
is 245 knots at 38,000 Ib. at 20.000 ft. 


Russia's Six-Engined Booster 


N compliance with the rules laid down by the Fédération 
Aéronautique Internationale for recognition of World records 
in astronautics. the Russians have now given further details 
of the orbital flight performed by Major Yuri Gagarin in the 
Vostok spacecraft. The Americans have done the same for 
the Mercury shot. Files containing the relevant information 
of Major Gagarin’s flight, and that of Cdr. Shepard’s sub-orbit 
mission in the Mercury capsule, including certificates signed 
by appropriate officials, were officially handed over in Paris 
at noon on May 31 

Although full details have yet to be disclosed, Tass has 
reported that the Vostok was launched from a “ rocket airfield ” 
at Baykonur in Western Siberia, with the landing near the 
village of Smelovka which is some 500 miles south-east of 


LE BOURGET HIGHLIGHTS—II.—Contrasting methods of VTOL were 
illustrated by the Short SC.1 and the Alouette helicopter (below left). 
More Alouettes lifted yards of bunting during the display programme. ga}z= 


Photographs copyrieht “The Aeroplane and Astronautics” 
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Moscow in the district of Saratov. The rocket booster is 
described as having “six engines with a total thrust of 
20 million horsepower at the time of launching.” 

Precisely what this means is difficult to assess without more 
information. If we take the statement at its face value and 
assume that the Soviet booster has six engines in its first stage, 
we can draw a comparison with the American Saturn booster 
which has eight engines with an aggregate thrust of 
1.5 million Ib., which is stated to be equivalent to 32 million 
horsepower. 

A straightforward conversion to the Russian booster gives 
its total thrust as 937,500 Ib.. or 156.250 lb. each chamber if 
six are used. On this reckoning, the individual rocket engines 
of the Soviet booster would have a thrust which is remarkably 
similar to that of the American Rocketdyne engines which 
power the Thor and Jupiter I.R.B.M.s, which are nominally 
rated at 150,000 Ib. 

If these basic assumptions are correct, they indicate two 
things, First, the Soviet multi-stage booster is built on fairly 
conventional lines without the use of high-performance pro- 
pellents in its top stages. Second, its component engines are 
smaller than had hitherto been suspected. 

The latter point is worth considering in more detail. The 
so-called T-3 1.C.B.M.—-which has been widely quoted as the 
basis of early Sputnik and Lunik launchers—-has been credited 
with an initial thrust of 480,000 lb., a second stage thrust of 
268,000 Ib., and a third stage thrust of 78,100 Ib. (See. for 
example, “International Missile and Spacecraft Guide.” by 
Frederick I. Ordway, III], and Ronald C. Wakeford, McGraw- 
Hill Book Co., Inc., 1960.) 

It has been assumed that the first stage engine was a single- 
chamber unit, and that a single-chamber unit of some 800,000 Ib. 
thrust was becoming operational. 

While this may still be true, it is difficult to reconcile the 
use of six comparatively small engines in the Vostok booster 
when, for example. four 268.000 Ib. engines would have pro- 
vided a similar power rating, and moreover a geometric pattern 
which is more readily adaptable to gimballing for thrust vector 


“Freedom 7” 


Thanks to « Aviation Magazine’ we are 
able to reproduce this fine cutaway of 
23 «Freedom 7” made at Le Bourget. 
Three British pieces of equipment on 
board are SARAH beacons and associated 
equipment by Ultra Electronics, Ltd. 
Capsule is 108 in. high, has a base dia. 
of 74 in. and weighs about 2,250 Ib. 


KEY 


1, Retro-rockets; 2, Form fitting couch; 3, Beryllium heat shicid 
4. Instrument recording camera; 5, Radio equipment; 6, Thermal side shield 
7, Emergency escape control; 8, Instrument panel; 9, Access hatch: 10, Fron 
bulkhead; 11. Recovery parachute container; 12, Jet stabilizer (pitch and yaw) 
13, HO, for operating stabilizing jets; 14, Recovery parachute; 15. Stabilizing 
parachute; 16, Infra-red horizon scanners; 17, Antenna; 18, Parachute opening 
controls: 19. Jet stabilizer (pitch and yaw); 20, Periscope: 21, Three-axis 
position control; 22, Porthole; 23, Data recorders; 24, Jet stabilizers (roll); 
25, Air-conditioning control 


control. Looking more closely at the Russian statement, it 
could mean that the entire multi-stage launcher has six engines, 
say four in the first stage and one each in stages two and three. 
This would give a very different result because the 20 million 
h.p. would then represent the total output of all the stages. 
K.W.G 


[Since the above was written by Mr. Gatland, now on holiday, 
some Observations on its contents have been received from 
Mr. A. V. Cleaver, chief engineer, rocket propulsion, Rolls- 
Royce, Ltd. In these he considers three alternative methods 
of establishing a horse-power figure for a rocket, and the 
resultant implications to be drawn from the conclusions. The 
article will be published in our next issue.—ED.] 


CARDIFF WINNERS.—Eliminating races for the King’s Cup 
entry were held at Cardiff last week-end; a full list will be 
published next week. Here, are: left, G. Rees, winner of 
the D.H. Tiger Moth Challenge Trophy; above is S$. M. Aarons 
(Hawk Trainer), winner of the Norton-Griffiths Trophy; and ex- 
treme right is Capt. G. P. Watson (Proctor 3), who won the 
Air League Challenge Cup. V.H. Bellamy in a Spitfire won 
the London/Cardiff race. 


Photographs copyright “The Aeroplane and Astronautics” 
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from Paris 


Last week we dealt at length with the static part 


of France’s aeronautical salon. 


Here we conclude 


our report with an account of the flying display. 


S the culmination of the XXIVth Salon de lAéronautique 
at Le Bourget, last week-end’s mammoth 64 hr. flying 

displays provided exhaustive and exhausting programmes in 
which the accent was on technical interest rather than brilliance 
of presentation. It would be wrong to suggest that spectacle 
was lacking. Nobody—and certainly no patriotic Frenchman 
who witnessed at close range the simultaneous vertical climbs 
of eight Alouette II helicopters trailing yards of gaily coloured 
bunting, while two Alouette IIIs between them hoisted a string 
of NATO flags, and 12 red, white and blue Mystére IVAs of the 
Patrouille de France taxied out below in a crescendo of noise 
and fury, could reste entirely tranquille 

Increasing aircraft speeds over the past few years, however, have 
paradoxically resulted in a loss of display spectacle, since no 
supersonic manifestations are possible within window-breaking 
range of the ground, and much more air space is required by the 
highly loaded modern military types. Of the high-speed jets in the 
Le Bourget programme, only the solo Lightning, flown by Wg. Cdr 
J. H. Dell, whose Derry turns, tight circuits and inverted runs were 
ail at low altitude within the airfield. and Bill Bedford's 12-turn 
spin in the Hunter Trainer, after a sizzling high-speed run a few 
feet above the runway, were in the classic display tradition. 

here were several brilliant performances among the lighter types, 
notably by Lt. Col. Colagiovanni in the Viper-powered Macchi 
M.B.326 jet trainer, and by Grumman's chief test pilot. Mr. Donnel, 


in the AO-IAF Mohawk. Nearly all the other aircraft contented 
themselves with simple fly-pasts. Since each was allowed five or 
six minutes in the programme, the tempo tended to lag, and a 


‘circus ““-type presentation as adopted at Farnborough would be of 
great benefit in reducing the marathon nature of the display. 


Unexpected Versatility 
Mohawk demonstration took 
morning light aeroplane display programme, 
and relatively few peop'e were there to see the extraordinarily 
virile presentation of this STOL reconnaissance aeroplane for the 
U.S. Army. Needing only 500 ft. of indifferent surface for take- 
of and landing. the Mohawk is not the sort of aeroplane you 
expect to see doing vertical upward rolls, slow rolls and half-loops, 
as well as a Zurakowski-type stall-turn with the inboard Lycoming 
T53 throttled back 

The Mohawk did all these things with its big 150 U.S. gal. drop 
tanks beneath its drab khaki wings, and then floated lazily round 
with everything extended to show its 355 ft. radius of turn. As a 
finale, its pilot hurled it on to the grass on its 17 ft./sec. under- 
carriage and low-pressure tyres, to stop in a couple of fuselage 
lengths with the aid of reverse pitch 

The orange-painied M.B.326, which is entering service with the 
Italian Air Force, was handled with such verve by Col. Colagiovanni 
on Saturday that he was not allowed to perform on Sunday, because 
of an alleged infringement of height regulations. To an impartial 
observer, his startling succession of outside climbing turns, inverted 
climbs, half-bunt, and oscillatory four-turn spins appeared well 
placed, and at no time dangerous, but the organizers were perhaps 
justifiably nervous in view of the tragic accident to the B-58 during 
Saturday's programme. 

The Hustler, which had flown to the show from New York in Jess 
than 3 hr. 20 min.. and had on board the crew who established a 
1.302 m.p.h. record over a 100 km. closed-circuit, pulled up after 
a fast run over Le Bourget and did a slow upward roll imo a 
murky cloud to the east of the airfield. Shortly afterwards, a brief 
mushroom of smoke billowed up from the ground several miles 
away, and rescue helicopters quickly set off in that direction. 

The Hustler, which had taken off in the rear of the U.S. high- 
speed circus, shaking the ground with the thunder of its four J79-GE 
turbojets, was in an operational configuration, with enormous ventral 
fuel pod installed, and although no cause has yet officially been 
established for the accident, the 80-ton B-58 is believed not to have 
been rolled previously 


As it was, the place soon after 


1! a.m., during the 


certainly not with such an external load 

Very bad luck for the U.S.A.} 

Fortunately the rest of the high-speed types performed unevent- 
fully. The Lockheed F-104C—a Tactical Air Command aircraft from 
Spain—the Bitburg-based F-105 Thunderchief, the F8U-2 Crusader, 
the F4H-1 Phantom II and the North American A3J Vigilante, taxied 
out together, and made a fascinating study of contrasting shapes, ail 
with the object of achieving M-2 combat performance. The cranky 
contours of the Phantom made an interesting comparison with the 
plaice-like profile of the Vigilante. which presented a needle-slim 
outline in side view, and surprisingly large-chord wing and tail 
surraces in plan as it pulled steeply off the runway 

All used afterburning power to blast off the ground in quite short 
distances, the F-104 not unnaturally seeming to use the longest run 
Their in-flight manceuvres were confined to the occasional roll, and 


their fly-pasts were all at above-regulation heights. This was also 
true of the Northrop T-38 Talon, whose elegant wh shark-like 
shape leapt almost vertically off the ground. and went so fast that 
most of the time it was out of sight. Completing the U.S. Service 
jet participation, apart from some Sixth Fleet fly-pasts, was the 
nimble littkhe North American T-39 crew trainer 

From Britain, the R.A.F. participation was maintained at very 


ightnings, which arrived overhead 
from Creuil in an immaculate nine-aircraft diamond to perform low 
overhead and within the immediate airfield area. Their display was 
additionally significant in that these aircraft were equipped to com- 
plete operational standards, carrying all the necessary radar and fire 
control electronics, and ready-to-use Firestreak air-to-air missiles. 
We. Cdr. Dell's aircraft was a production T.4 trainer, also fully 
equipped, and his brilliant show was fully up to Beamont’s at its 
best. which is perhaps sufficient comment 

The Royal Navy's Scimitar team were both spectacular and precise, 
making effective use of coloured smoke during the aerobatics of 
the box four and the solo member of the team. Their displays were 
well synchronized, and were accompanied by fly-pasts of six Sea 
Vixens, four or five more Scimitars and four Gannet A.E.W.3s. 
White smoke was also used by the now well-known C.F.S. team of 
Jet-Provosts during the synchronized and beautifully positioned aero- 
batics by the two pairs of aircraft. In the more advanced training 
field, a single Folland Gnat, flown by Ted Tennant, showed that 
slipper-type leading-edge tanks have little effect on rate of roll. 

From the French Air Force came the familiar Patrouille de France, 
with their graceful Mystére IVAs, tracing intricate patterns with 
red, white and blue smoke, during formation-changing aerobatics. 
Two of the team touched during Saturday's show, and had to land 
away at Creuil, but fortunately with nothing more severe than a 
bent pitot tube. From the same airfield came the formation of a 
dozen Mirage HIC fighters, which underlined the production status 
of this M-2 multi-mission iter, although some of its equipment 
is still under development 1is is also true of the twin-jet Mirage 
IV. which made flight-refuelling run over Le Bourget behind a 
Vautour tanker, before break away and showing that its newly 
installed navigational and radar apparatus is no handicap to both 
slow and rapid rolls 

It was difficult, in fact, to detect much difference in speed and 
handling between the Mirage III fighters and the scaled-up twin- 
jet Mirage IV bomber Two Mirage IliCs emphasized the inter- 
ception capabilities of the single-seater, however, by demonstrating 
the fantastic rates of climb made possible by the S.E.P.R. ventral 
rocket pack The pinpoint of flame from the rocket motor was 
visible long after the aircraft had climbed out of sight while, as 
there was plenty of sky to play with at that stage, good use was 
made of it by M. Coureau, in a single Mirage IIIC. He rolled four 
times as fast as the eye could follow and, after an inverted climb, 
did another roll with the undercarriage extended 

French technical novelty extended to the Nord Griffon O2 ramjet 
research aircraft, which has been previously shown at the Le Bourget 
display, and is continuing its flight programme. Its forked tail of 
flame which ignited with quiet thunder to boost it skywards as the 
ramjet round the central Atar was brought into action suggested 
a practical stage of handling having been achieved. 


STOL on Show 

Among the many other French developments shown was another 
type previously displayed, in the Humpty-Dumpty form of the 
Breguet 940 sro. research aircraft. This took off at a brisk walking 
pace with flaps and ailerons at maximum deflection, for the almost 
full-span slipstream to bathe, and its landing occupied no more than 
a couple of hundred feet. Good use of the information obtained 
in two vears’ flight testing of the Br 940 has been made in the design 
of the Breguet 941 transport, which made its initial flight on Jne. 1 
at Toulouse, in the hands of Bernard Witt. Using the same principles 
of deflected slipstream, this 44.000 Ib. transport takes off and lands 
within 330 ft 

The big D.H € 


tion at Le 


high standard by No. 74 Sqn.'s I 


Caribou did not scem far from this figure during 
its demonstrat Bourget by Dave Fairbanks, although its 
performance is achieved by slightly more conventional means. No 
particular claims for stot performance are made by the Armstrong 
Whitworth A.W.660, but it, too, showed the most moderate runway 


demands, as well as an excellent two-engined performance and 
asymmetric capability with its rear loading doors opened. 
Returning to more specialized stot. one of the most interesting 


flight exhibits was the Lockheed NC-130B Hercules boundary-layer 
control project sing bled from podded Allison YT56-A-6 
turbojets over all three sets of control surfaces. which have also 
been virtually doubled in travel, the minimum flight speed of this 
aircraft has been reduced from 90 to 55 kts., and a fly-past was 
made at Le Bourget at 68 kts. The take-off and landing performance 
has also been improved by about 50°, to about 600 ft. run for the 
former case, and less for land ng 

Flown by Jesse Allen, the NC-130B was operating at 107,000 Ib. 
all-up, compared with the normal gross weight of 135,000 Ib. After 
Paris it is continuing on to Bonn, Wiesbaden and Rome for 
demonstrations in connection with the NATO specification for a 
STOL transport 

Anirt from the va i helicopter demonstrations, and Denis 
Taylor's confident transitions in the Short SC.1, vtot of a rather 


different kind was illustrated by “Doddy * Hay in the Martin-Baker 
rocket-assisted e'ection seat. In an unscheduled live ciection on the 
with a 300 ft. trajectory and 


Saturday, a perfect shot was achieved, 

é -fifth second burst from the seat rocket. 
i drifted the parachutist on to the runway, 
where he injured his ankle. b further successful shot, with a 
on Sunday 
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Showing 
Off 
at 
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Photographs copyright 
“The Aeroplane and Astronautics” 


Above, one of the most out- 
standing individual displays in 
the Le Bourget programme 
was given by the Grumman 
AO-1AF Mohawk STOL recon- 
naissance aircraft of the U.S. 
Army. It is seen here with 
slats, slotted flaps, under- 
carriage and air brakes 
extended, at a very low 
airspeed. 


Above, the record-breaking B-58A Hustler before 
completing a roll into cloud which was followed by 
the tragic accident. 


Left, most lively aerobatic display of the entire pro- H 
gramme was performed by the Zlin Trener-Master, i 
whose pilot was Svinka Vieck. t 


Below, the Sikorsky HSS-2 at Paris was similar to 

the helicopter which recently established absolute 
and 100 km. closed-circuit records of 192.9 and 174.9 1 
m.p.h., respectively. Next to it, on the ground, is 

the Kaman H-43B, which later displayed a remarkable 

degree of manceuvrability. 
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Left, among the most technically impressive exhibits at Paris was the 
boundary-layer-control NC-130B Hercules, seen here flying past at 
68 knots, |.A.S. Points of interest include the open clamshell doors 
on its auxiliary jet pods, which provide blown air for all control 
surfaces, and the drooped ailerons for full-span camber. 


Above, among the many American military 
aircraft making their initial appearance in 
Europe was the Northrop T-38A Talon 
advanced trainer, which does M=1.5 on its 
two 3,850 Ib. J85-GE afterburning turbojets. 


Left, in a formation teke-off, the Super 

Rallye, which is farther from the camera, 

makes use of its extra 45 b.h.p. to unstick 
before the 100 b.h.p. Rallye-Club. 


Left, the Procaer F.400 Cobra two-seater 
with a single 880 Ib. Marboré turbojet, 


looks and performs like a miniature fighter. 


The Royal Navy con- 
tributed a dashing dis- 
play at Le Bourget, in 
which the Scimitars of 
4 No. 800 Sqn. (Lieut 
Cdr. D. P. Norman, 
A.F.C., R.N.), perform- 
ed formation aero- 
batics trailing coloured 
smoke. 
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Aviation News in General 


BIRTHDAY FLYPAST.—Drawn from 
Nos. 41, 25 and 33 Sqns., 16 Javelins will 
mark the official birthday of H.M. The 
Queen on Jne. 10 by passing over 
Buckingham Palace at 1,000 ft. at 13.00 
hrs. Leading the flypast, which starts 
from Wattisham, will be Weg. Cdr. 
D. W. H. Smith, C.O. of No. 41 Sqn 


ENDURANCE—1.—A D.H. Sea 
Vixen which remained airborne for 
8 hr. 2 min. was flight refuelled by a 
similar aircraft fitted with a detachable 
refuelling pod. 


ENDURANCE—2.—Without any air- 
to-air refuelling a Republic F-10S5SD 
Thunderchief has covered 2,200 miles 
non-stop in approximately 3 hr., an 
average speed of 730 m.p.h. On landing 
the pilot commented that he had sufficient 
fuel left for another hour. 


KING RESIGNATION. — Mr. J. 
McEwan King has resigned from the 
board of the King Aircraft Corporation, 
now a division of H. K. Porter Co. (Great 
Britain), Ltd., but will continue to act as 
Corporation president and also serve in 
an advisory capacity. 


U.S.A.F. AT HOME.—As well as the 
open house and flying display at Alcon- 
bury, the U.S.A.F. is to hold similar 
functions at Bentwaters, Mildenhall, 
Sculthorpe and Wethersfield on Jne. 17. 


SIKORSKY AGAIN.- -A second speed 
record is being claimed for the Sikorsky 
HSS-2 helicopter for a flight over a 
100-km, closed circuit on May 24. It 
then averaged 174.9 m.p.h. The 192.9 
m.p.h, attained on May 17 was over a 
3-km. straight-line course. 


HELICOPTER CONSORTIUM. — 
Production of a military helicopter 
based on the S.E. 3210 Frelon is to be 
by Sud Aviation, Weser and Fiat. 


SCOUT SATELLITE.—First instru- 
ments produced in the United Kingdom 
for orbiting in the NASA international 
satellite S-S1 are being sent to the United 
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LOH MOCK-U P—Co- 
winner of the U.S. Army 
light observation helicopter 
design competition with 
the Hiller Model 1100 
(illustrated last week) is the 
Bell D-250, alsoafour-seater 
powered by a T-63 turbo- 
shaft. After evaluation of 
prototypes, one design will 
be selected for production. 


States shortly. Similar instruments will 
be tested in Skylark rockets launched at 
Woomera within the next few weeks. 
First satellite payload is designed to study 
the ionesphere and cosmic rays; it should 
be launched by a four-stage Scout rocket 
from Wallops Island, Virginia, next 
winter. 


EURO-SPACE. — Representatives of 
Hawker Siddeley Aviation and 
S.E.R.E.B., the French consortium of 
missile manufacturers, held a meeting in 
Paris on May 31 for the purpose of 
exploring, with German, Italian and 
other industrial leaders, the prospects of 
setting up a European Aero-Space Insti- 
tute. The proposed organization would 
work independently of inter-Government 
space research activities. 


NASA REVISE.—Figures for the 
maximum speed and height reached by 
the X-15 on May 25 have now been given 
officially as 3,307 m.p.h. and 107,500 ft. 


B.U.A. HILLERS—Six Hiller 12E 
helicopters have been purchased by 
B.U.A., which has taken an option on 
five more for purchase later this year. 
The first of the 12Es is being shipped to 
South Africa and the other five will be 
delivered to the Caribbean and South 
America. B.U.A. already has 24 Hiller 
UH-12s in its fleet of 48 helicopters. 


B.W.LA. CHANGE. Mr. Derek 
Glover, general manager of B.O.A.C.’s 
Southern Routes, has been appointed 
managing director of B.W.LA. for a 
period of 3-6 months to facilitate a closer 
liaison between the two companies. The 
board of B.W.1.A. was notified last month 
that the Government of Trinidad and 
Tobago wishes to discuss the future 
ownership of the company. 


THE LISBON ACCIDENT.—At about 
02.15 hrs. local time, May 30, one of 
K.L.M.’s new DC-8 Series 50 (JT3D-3 
turbofans), on lease with flight crew to 
Viasa (Venezuelan International Airlines), 
crashed into the sea about four minutes 
after take-off from Lisbon for the Azores 


"RECORD MAKER.—This 
Belvedere was flown to 
Paris on May 30 by Mr. 
C. T. D. Hosegood for the 
special «helicopter 
of the show there. It made 
record times of 1 hr. 41 min. 
43 sec. outward and 1 hr. 
40 min. 55 sec. return, 
between Westland’s 
London Heliport and Paris 

Heliport. 


Photograph copyright 
“The Aeroplane and Astronautics” 


when flying on the Rome-Lisbon-Caracas 
service. There were no survivors among 
the 47 passengers and cabin flight crew 
of 14, and evidence suggests that a major 
disaster occurred in the air while the DC-8 
was at about 6,000 ft. 


P.LA. TO NEW YORK.—Jne. 16 has 
been set as the starting date for Pakistan 
International’s service to New York from 
Karachi via London, now that U-S. 
approval has been obtained. One service 
a week will be operated with the chartered 
Boeing 707-320, and three a week after 
delivery of the three Boeing 720Bs in 
1962. 


HEAVIER FRIENDSHIP.—The 
Netherlands Department of Civil Aviation 
({R.L.D.) has now approved increases in 
the maximum gross weights of the F-27 
(see our issue for Feb. 24). The new 
weights are 39,000 Ib. (R.Da.6 engines) 
and 42,000 Ib. (R.Da.7). Approval is 
expected this year for an increase in 
cruising altitude to 25,000 ft., with the 
cabin blower system adjusted to main- 
tain cabin altitude at 8,000 ft. 


B.S. VTOL PROSPECTS.— It was dis- 
closed at Paris that arrangements have 
been made with Republic Aircraft for 
development for America of a version of 
the Bristol Siddeley BS53 deflecting-jet 
powerplant for use in the Republic 


Fokker vrow aircraft project. A figure 
of £3m. for M.W.D.P. funds is reported 
to have been allocated. At the same time 
a surprise addition to the Bristol Siddeley 
stand were these impressions (above) of 
VTOL “ projects” using later versions of 
the BSS3. 


SPACE APPOINTMENT.—Prof. Sir 
Bernard Lovell, Professor of Radio 
Astronomy at Manchester University and 
Director of the Nuffield Radio 
Astronomy Laboratories, Jodreil Bank, 
has accepted the appointment of Scientific 
Advisor to the British Space Develop- 
ment Company. 


BLACKBURN MANAGERS.— With 
the transfer of Maj. C. H. Vallance to 
Western Germany as Hawker Siddeley 
Aviation representative, Mr. M. G. K. 
Byrne has been appointed to the position 
of sales manager of Blackburn Aircraft, 
Ltd. Succeeding him as public relations 
and publicity manager is Mr. D. W. Bain- 
bridge, his deputy since 1956. 
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TWO ROLLS-ROYCE SPEY TURB 
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THE SHORT HAUL JET 


540 m.p.h. cruise speed 


57 mixed class or 69 tourist passengers 
Short airfield performance 


Quick turn-round: built-in auxilliary power unit 
Cabin width for spacious five-abreast seating 
Range of over 1,100 miles with full 14,000 Ibs. pay load 


BRITISH UNITED AIRWAYS HAS CHOSEN THE OPTIONAL LONG RANGE 
DEVELOPMENT OF THE STANDARD AIRCRAFT 


14000 + + + + + + + +——- + + 
can carry its full 12000 +——+ 
complement of $09 7A, | 
57 mixed class ay | 
passengers and 
baggege at 500 mph STANDARD AIRCRAFT j 
f __| OPTIONAL LONG RANGE 


Thi 
statute miles with ASSUMPTIONS 
two. hours reserves. 30,000 FT CRUISE ALTITUDE 2 HOURS HOLDING! 
tt can carry AT 20,000 FT NO FUEL TOLERANCE 
2000 + + + + + + + + --+ 
43 pessengers for 
1,500 miles a 


1000 


RANGE — STATUTE MILES 
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Edited by CHAS G GREY “AeroAmateur 


ABOUT OUR 


* 


JUBILEE | 


N their fiftieth birthday most people regard the occasion as one on 
which they should look back and recall the road along which they 
have already come so far. When one starts out the way ahead can be 
. seen but briefly; diversions and uphill going soon curtail the view. Looking 
back, the road stretches clear to the horizon whence we began. The hills 
have flattened and the bends become straight. The multiplicity of detail 
has merged together to form the texture of the picture. 

Today THE AEROPLANE is 50 years of age. Already it has outlived its 
founder and most of the team who began with him. And since the first 
days there have been many changes in editorial staff. Continuity is, ; 
however, preserved since the present editor worked with the founder editor 6; _ prenatal 4 
for 10 years, and thus has the next best thing to a direct contact with the 
early days. 

To mark our jubilee we have thought it right to devote most of the 
issue to such articles and selections of pictures as would be most likely 
to help readers appreciate the changes that have taken place since THE 
AEROPLANE made its entry on Thursday, June 8, 1911. We have not 
attempted to cram into the space available either a written record or 


a photographic album of the two and a half thousand issues which have sedias yi Bal , 
been published through the troubled history of the past 50 years. And GHB } (EROPLANS iden 
‘ 4 and 


ASTRONAUTICS 


dtbilee 
Number 


because recent events are much in mind, we have tended rather to |, ! 
emphasize those of more remote years. 

In 50 years the Military Air Arms of the country have grown out 
of all recognition. Having graduated so long ago from balloons and kites, 
the Royal Air Force has just appointed its first chief of operational 

wy requirements in space. This has come about some two years after 
ASTRONAUTICS was added to THE AEROPLANE to make the present title. 

The airship has disappeared, in this country at any rate. In its place 
is the helicopter, and emerging with a tremendous potential is the vTol 
flat-rising aircraft. And accelerating the dizzy pace of progress are the 
rockets, with the aid of which man has orbited the Earth and landed 
again in 108 minutes. 

The industry that began with a collection of individualistic pioneers 
has grown into a collection of great firms that in the past year have been 
forced by changing circumstances to come more closely together. Names 
that became famous in the 50 years past seem fated to disappear. 

Beginning with individual efforts after World War I air transport has 
come to a maturity in which the two State Corporations have built up 
so much business that private enterprise is trying desperately to open up 
competition with them. This is not surprising when one considers that 
over the North Atlantic in 1960 nearly two million people travelled by 
the various international air services contrasted with less than one million 


who had time to go by sea. 
Clearly, progress on so many fronts is not to be recorded with minutize 
of dates, records, and individual histories. What we have attempted to do ; 


with the aid of comparative articles and the selection of contrasting photo- 
graphs is to bring back to mind some of the important things that 
happened. If it is found that the most significant events are not recorded 
this is because they will be remembered without any aid from us. 
When the first issue of THE AEROPLANE appeared 50 years ago on 
Thursday, June 8, 1911, the founding editor, Charles Grey, to become 
internationally known as C.G.G., wrote that it had been started to fill 
a long felt want. There was room, he went on to say, for a thoroughly 
independent paper dealing with aviation in all its phases, a paper which = -s 
would be unconnected with any club or society and could therefore freely 1911 “2 ‘ 
criticize anybody and everybody. The proprietors and conductors of this —_ i 1961 
new paper would be devoted solely to the interests of aviation and would = ea ene et 
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in consequence be untrammelled by the influence of other sports 
and trades. 

C.G.G. went on:—* It will be the object of those responsible 
for THe AgROPLANE to make it appeal to all sorts of people 
who are interested in aviation. The man who builds machines 
will find in it technical and practical information which he will 
certainly not get elsewhere. The man who flies, or who 1s 
going to fly, will get useful hints from those who can fly well, 
for many of our leading aviators have promised to place their 
experience at the disposal of THe AEROPLANE. 

“ Those who are chiefly interested in the doings of the aviators 
themselves will find full and graphic descriptions of the per- 
formances of each week, for THe AEROPLANE is situated where 
aviators most do congregate, and will always have first-hand 
accounts of every noteworthy flight. 

“ The pure scientist will not be neglected, for several of the 
leading scientific students of aviation have arranged to lend 
their assistance to the paper. 

“ Juvenile adherents to the sport will be encouraged in every 
possible way, for it is well to remember that the youngster in 
his ‘teens, who experiments with models today may, in many 
cases will, possess an aeroplane of his own in a very short time. 
Even now he is a regular attendant at the flying-grounds, and 
is a person to be considered seriously on acount of the effect 
his enthusiasm for the sport has in creating interest among his 
grown-up relations. 

“There are those who are foolish enough to scoff at the 
* schoolboy with his cap on the back of his head,’ but that same 
schoolboy spreads the interest in aviation among his elders 
simply because of his own keenness; and, apart from that, if 
one does not encourage the younger generation, how is one 
to expect that generation, when it grows up, to take an intelli- 
gent interest in the problems of aerial defence? 

“Mention of aerial defence leads naturally to naval and 
military aviation. To this subject close, and possibly 
unwelcome, attention will be paid for there is no phase of 
aviation which is of such importance to every man, woman, 
and child in this country as that concerned with our national 
defence. Already vast sums of money have been foolishly 
squandered on worthless dirigibles and death-trap aeroplanes. 
Even today this country does not possess a single aerial vessel, 
either heavier or lighter than air, which is capable of competing 
with the best of the machines owned by France, Russia, and 
Germany. Attempts have been, and will be again, made to 
plant obsolete and dangerous machines on the British Govern- 
ment, and it will be the particular task of THE AEROPLANE 
to expose the weaknesses of such machines and the folly of 
buying them. In doing so THE AEROPLANE will doubtless make 
enemies. and possibly lose an advertiser or two, but a whole- 
hearted enemy is often a valuable asset, and surely the saving 
of the taxpayers’ money and of the lives of officer- 
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aviators should be worth the loss of some advertisements.” 

And with those ideas and many elaborations of them set out 
in black and white Charles Grey went to work. He never 
became a pilot though he did assist in an early crash from 
which he was able to walk away not much damaged. Increas- 
ingly his writings were read and regarded. 

Following the outbreak of War and the eventual shortage of 
suitable aircraft for the R.F.C. he became engaged in a tremen- 
dous struggle on behalf of the infant aircraft industry which 
found it extremely difficult to get orders over the head of the 
Royal Aircraft Factory at Farnborough. Some of the scars 
caused in that struggle are still tender and on such an occa- 
sion as this we do not propose to open old wounds. 

A further example of C.G.G.’s writings may be found 
illuminating. In THe AEROPLANE for Mar. 10, 1915, he wrote: 

“The really salient point about this war, the point which can 
never be sufficiently emphasized, is—this is the last war in 
which the British Fleet on the Sea is going to preserve the 
integrity of the British Isles. It is the last war in which ships 
at sea will be an effective protection against damage to inland 
places of military importance. It is the last war in which ships 
at sea will be able to protect our commerce and ensure our 
food supplies. All of which is not to say that the Navy will 
become useless, or that sea-fighting will become extinct, but 
merely that the Navy will have different work to do, with 
different weapons.” 

For the first 28 years of our existence C.G.G. was editor and 
never failed to write the main article. In 1934 THe AEROPLANE 
was acquired by Temple Press Limited and in 1939 C.G.G. 
retired from the editorship at the age of 64. He went on 
writing until his death in 1953 at the age of 78 when he fell, as 
it were, in harness. The last article that he wrote was on our 
front page, for which it had been commissioned to celebrate 
the first 50 years of flight, C.G.G. having collapsed at the 
Admiralty the night before it reached us. 

In the days when “aviation was still the coming thing ” 
C.G.G. used to write that civil aviation could not be said to 
have arrived until people got used to being killed while flying 
just as they were not put off travelling by train or motorcar 
because of accidents by rail and road. On this basis civil 
aviation has now become well and truly established. But 
aeroplanes land faster than ever and argument is still going on 
as to whether the use of kerosene should be mandatory for 
civil turbines. Progress in air safety still lags. 

There can be nothing static about aviation; it would be a 
contradiction in terms to think of such a thing in connection 
with aerodynamics and thermodynamics. In a field of such 
complication and ever-increasing complexity the demand for 
reliable information appears insatiable. It is our intention to 
see that over our next 50 years THE AEROPLANE AND ASTRO- 
NauTICS leads in satisfying this demand.—T.J. 


From 


LORD BRABAZON OF TARA 


P.C., G.B.E., M.C., Hon.F.R.Ae.S., Hon.LL.D. 


Fifty years is not a very long time in 
which to compress the miracles that have been 
brought about in aviation. And all the while 
“The Aeroplane” has held our hand and 
interested us all every week. | 


C. G. Grey was a great journalist. 
He could not write an article without being 
challenging and arresting. There was no one 
who did not violently disagree with him, or 
cheer him, but always was he loved. 


His inspiring tradition goes on in the 
great paper, now well set under its worthy 
leader on its useful work for many future 
half-centuries. 


Well done and good wishes. 
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IRST of all let us be clear about one thing. This book* is 

not a history of aviation, nor is it an autobiography. It is 
an account of things seen and heard or overheard since I fell 
into aviation by accident at the end of 1908. A professional, 
and professed, “ literary person” who had a look at the type- 
script said that it is “too episodic ”"—-whatever he meant by 
that. If life is not a series of episodes, what is it? 

Each chapter is an independent essay on some phase or event 
or person in the History of Aviation, and can be read apart 
from the others. But the chapters are arranged, so far as the 
beginning of each is concerned, in historical order, though they 
may end in the past, or carry on to the present, or point towards 
the future. And each is linked in one way or another to all the 
rest. 

Thus, I hope, I have given an idea of the spirit and the 
atmosphere in which Aviation has grown, the Background of 
Air History, so to say. It may help readers to understand 
better, and to correct some of the statements and episodes which 
will be set forth in the solid, and probably dry, Official History, 
when somebody has the time, and the money, to write it. 

The reminiscences are mostly of incidents in British 
Aviation. Experiences in the U.S.A., Germany, Italy, France, 
Holland, Belgium and Switzerland have been crowded out. 
Also to some extent this introduction must be autobiographical, 
so that the reader may understand how these things came my 
way. 

After about 10 years in business, for the early part of which 
I was a very bad draughtsman in Coventry, and had worked 
alongside the British working man and learnt to admire him, I 
had been for three years on the staff of Iliffe and Sons, Ltd., 
the owners of the Autocar and a number of other papers, I 
was turned on to do any job which came to hand. I had to do 
with motorcars, trucks, motor-bicycles, push-bicycles and 
assorted accessories. Naturally I had read about the Wright 
Brothers in the United States who were the first to get off the 
ground, and about sundry Frenchmen who were hopping about 
without getting anywhere in particular. A few people had been 
gliding down hill-sides in England, and two, S. F. Cody and 
A. V. Roe, had at any rate got into the air with petrol engines 
in this country before Christmas 1908 

Round about that Christmas-time the French chose to hold 
the World’s First Aero Show. It was held in the same Grand 
Palais, just off the Champs Elysées in Paris, in which Aero 
Shows have been held at intervals from that day until quite 
recently. And naturally the Autocar, interested as it was in 
motoring of all sorts, was the proper paper to deal with it 

One morning in the holidays Walter Staner (the editor of the 
{utocar and, incidentally, one of the greatest of editors and 
one of the best of men) turned up at the house where I was 
staying and asked whether I would go to Paris to report this 
show. He was apologetic about breaking up our house party, 
but he said that Harry Swindley, who was his London man, 
refused to waste his holiday on these silly flying machines. 

I told Staner that I could not be much more use than the 
flying machines, because I did not know any other than school- 
boy French and I knew still less about flying machines. Staner 
said: “ Then you are obviously the man for the job, because 
you will approach the subject with an open mind and you will 
not be misled by French eloquence.” And how right he was, as 
usual. 

Arriving in Paris and putting up at the antique Hotel 


* “ Bats from My Belfry A previous instalment from this unpublished work 
appeared in THE AFROPLANE AND ASTRONAUTICS On Dec. 30, 1960 
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Accident 


Into Aviation 


In the Introduction to his unpublished 
reminiscences, the late C. G. Grey tells how 
he came into aviation and how he came; to 


found THE AEROPLANE, 


St. Petersbourg—which somehow has escaped being burned 
down in the 40 and more years since then and, I should think, 
most a century before that, in spite of its wooden interior—I 
found my way into the Grand Palais and wandered round the 
show, understanding little of what | saw, except the engines. 
Then I came up against a sausage-shaped thing about 12 or 
15 ft. long. It bore a placard, or pancarte, as the French call 
it, which I was able to translate as meaning that it was the 
model of an airship in which a M. Vaniman proposed to fly 
the Atlantic. (Incidentally, he did get together enough money 
to build a small airship and put it together in the U.S.A. 
Thence he started to fly the Atlantic. And he disappeared a 
few miles from base.) 

Behind the counter underneath the model was a little fair- 
haired man, evidently in charge. A Frenchman came up and 
said something voluble to him and the fair man replied: 
“ M’sieu Vaniman est just parté. Il ne cera pas igi pour un 
autre heure.’ The Frenchman went off and I stepped to the 
counter and said, “ You're English, aren't you?” He looked 
at me in a mildly hostile way and said: “ How d’you know 
that?’ I said: * Because I understood your French.” 

He was one H. J. Harding, who had been a well-known 
motorcycle racing man in England and had gone to France 
and done fairly well at the game. At that time he was building 
an aeroplane of his own at a place called Ambérieu, in Central 
France. He knew all there was to know in those days about 
aeroplanes. He was most helpful, and took me all round the 
exhibition. He asked all the questions I wanted to ask and he 
explained a whole lot of things about which I had not the 
slightest idea. 

The most important was the basic elementary fact that an 
aeroplane is lifted up by the suction over the top of its wings 
and not by the pressure underneath. Which is why the upper 
surface of a plane, which is not a plane-surface at all, but 
an aerofoil, is curved more than the lower. I assume that all 
readers know that much, although high-brows will prove to 
their own satisfaction that the statement is not scientifically 
accurate, and will dazzle you mentally with talk of laminar 
flow and pressure gradients and suchlike. 

As my friend Nevil Shute said in that devastating book, 
‘No Highway,” about one of his characters, a_ scientist: 
“Every two years or so he produced a paper which was 
published as an R. and M.” (Reports and Memoranda, an Air 
Ministry Issue) “full of the most complicated mathematics, 
proving to the aeroplane designer what he knew already from 
his own experience.’ That wicked phrase is worth remember- 
ing, because it explains so much of the “ Empire-building ” 
which has been done by scientists, real and pseudo, during the 
past 40 years 

When Harding had done with me I reckoned that I knew 
more about aeroplanes than anybody in England. I had 
acquired a kind of pocket philosophy of the whole science of 
aviation—which did not amount to much in those days. So I 
take this opportunity of bearing witness that Harding was, so 
to speak, the father of The Aero and THE AEROPLANE and Ali 
the World's Aircraft, and all the other writings which I have 
perpetrated. He returned to Ambérieu and went on building 
his aeroplane, which in due course he flew. Then he went into 
some manufacturing line and did very well for himself. He and 
I have kept in touch at long intervals ever since. 

When France collapsed in 1940 he came out of Paris and, 
of course, his business disappeared. He came to this country 
and worked as an engineer, but when the War stopped that job 
let him down too. The last time I saw him, before the end of 
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1948, he was going back to France, and I hope he recovered his 
fortune. I am eternally grateful to him. 

After two days of that first Aero Show I came back to 
Coventry and wrote for the Autocar what I believe was the 
first report in an English technical paper of an Aero Show. 
Staner then turned me on to doing a couple of pages on air 
subjects for the Autocar every week. But after a month or 
two people began to write and say that they spent their good 
money (threepence was, I think, the weekly amount) for a 
newspaper which dealt with motorcars and that they were not 
interested in these silly flying machines. 

That way of thinking still survives, more or less, 40 years 
since flying began. Although tens of thousands of people cross 
the Atlantic by air every year, and fly to Australia and all over 
the World outside the “Iron Curtain,” and in spite of the 
bombing and the Battle of Britain and the fact that for the last 
year of the War every submarine was sunk by aircraft and not 
by warships, the mass of people in this country still do not 
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really want an Air Force, or even air transport I suppose. 

That is to say they do not want an Air Force as they want 
cigarettes, beer, bookies, football pools, movies, dog racing, a 
five-day week, and pay without work. If we had no Air Force 
and no air transport I do not believe that anybody would go 
on strike to get them. They would willingly go without air 
power, civil or combat, till some other nation with a big Air 
Force came and put it all over us, and then all would be over 
with us. 

As a final personal touch, I may say that after these protests 
from people who did not believe in Aviation, the Iliffe family 
decided to start a weekly aviation paper called The Aero. |! 
was joint editor of it with Wilfred Aston, who died between 
the Wars, but I lived in London and was in touch with all the 
air developments. Two years later they decided that a weekly 
aviation paper was not a business proposition. So, after a 
short gap, Ellis Sassoon, who became Sir Victor later, found 
the money to start THE AEROPLANE. 


(1961, 


Karly Recollection of the Founder Editor 


Geoffrey Dorman, who joined THE AEROPLANE 
in 1919 recalls some incidents from those early days 


M* first memory of the great C. G. Grey was when he was 
joint editor, with Wilfred G. Aston, of The Aero, a blue- 
covered illustrated weekly aviation paper, published by Iliffe 
and selling for one penny in 1909. C.G.G. also wrote in it 
under the pseudonym “ Aero-Amateur ” so that readers would 
not know he wrote practically all the first issues himself. 

His interest in flying arose when there were no aviation papers 
in Britain and no aviation either. He was on the editorial staff 
of a motor paper in the Iliffe group when he was asked if he 
would like to go to Paris to report on the first Paris Aero Show 
in 1908. C.G.G. was a young man and the idea of a week in 
Paris sounded most attractive, he told me years later. And he 
wanted to see what these aeroplanes were all about. 

That started something in him and it wasn't long before he 
had persuaded Mr. Iliffe to let him found The Aero. And, as 
one would expect it was a lively paper from the word “* Go!” 
The first issue came out on May 25, 1909. 

The Aero didn't last long for there was but scanty advertising 
to be picked up and those backing it didn’t seem to have much 
faith in the immediate future of flying. So to cut their losses 
the paper was turned into a high-class monthly on glossy paper 
with much bigger pages. I believe it sold for 3d. But a 
monthly couldn't contain C.G.G.'s restless energy and the paper 
soon faded out. 

C.G.G. once told me that when he parted company with The 
Aero he quietly purloined the list of postal subscribers and all 
correspondents and sent them notice that on the 8th June, 1911, 
a new paper, THE AEROPLANE, would come out under his 
editorship. I believe most of the finance came from E. V. (later 
Sir Victor) Sassoon who was one of the early colony of 
Brooklands aviators. 

Having been a subscriber to The Aero when I was a boy at 
Tonbridge School I duly received the notification and eagerly 
looked forward to the first issue of THe AEROPLANE. My 
memory is (though I've not verified it) that it had a picture on 
the front cover showing Claude Grahame-White in a Farman 
biplane gliding into Hendon fittingly captioned “ The Entry.” 

Its lively character caught the fancy of the aeronautical 
community (C.G.G.’s pet phrase) and quickly won their regard. 
His rival paper Flight, a year or two senior, justifiably claimed, 
and still does, to be the first aeronautical weekly in the World. 
That always irritated C.G.G. so he countered by issuing posters 
with THe AEROPLANE banner declaring “To have been first 
merely proves antiquity. To have become first proves merit.” 

A recent Farnborough Air Show issue of THe AEROPLANE (so 
heavy it had to be sent by parcel post!) set me thinking of those 
first slim issues with but a few pages of advertisements which 
cost a mere £5 a page compared with £80 now. Great oaks 
from tiny acorns grow, in very truth! 

My first memory of seeing C.G.G. in the flesh was in 1912 
at Brooklands whither, in my teenage enthusiasm, I often 


rode on my push-bike in my school holidays all the way 
from the Crystal Palace. I vividly recall his tall imposing 
figure with a monocle firmly screwed in his eye. surrounded 
by a group of young pilots, watching a Blériot monoplane 
flown by Tommy (now Sir Thomas) Sopwith gliding in to 
land over the wooden aeroplane sheds backing on the Byfleet 
banking; and snapping the aeroplane with a big cumbersome 
box Press camera. And when Tommy taxied in with the 
long pale blue muffler he always wore round his neck billow- 
ing out of the slipstream, C.G.G. chaffed him because his 
tail was wagging during the glide. Neither Tommy, C.G.G. 
nor anyone else then knew of the advantages of the braking 
effect of the rudder which came to be known as “ swish-tail 
ge * when Lt.-Col. Smith-Barry showed how, at Gosport 
in 1916. 

Another time I saw C.G.G. at Hendon chatting to Louis 
Blériot and I was struck by their resemblance. Both were 
tall and thinnish with aquiline noses. 

During the Kaiser War when I was an R.F.C. officer in 
France, I used to write letters to him, some of the matter 
in which he used. And when I wrote telling him I would 
soon be home on leave he suggested I should call at his 
office and lunch with him. So in a week or so I called at 
his office, then at 166 Piccadilly, London, W.1, in the summer 
of 1916 and he took me to the Royal Aero Club which had 
just moved from a suite on the floor beneath him at 166 
Piccadilly to 3 Clifford Street. That was my first visit to 
the R.Ae.C. 

When the fighting ended I went to Cambridge to read law. 
But having been a pilot with my heart in the aeronautical 
community I just couldn't settle down to a routine legal life. 
I was still writing to C.G.G., often forthright, outspoken and 
rude letters arguing about aeronautical affairs and contra- 
dicting him—which he seemed to like. While. I was still 
at Cambridge he wrote asking me to lunch with him next 
time I came to town, and telling me he needed someone just 
out of the flying services to join his editorial staff and write 
pithy paragraphs and would I like the job? 

That was in November, 1919, and I didn't take long to 
make up my mind. I left all ideas of a legal career in 
Cambridge and in December I joined THE AEROPLANE which 
had just meved to 175 Piccadilly on the first floor. 

We had three rooms at the end of a passage and the end 
was made into our stationery store and curtained off. The 
best room was C.G.G.’s sanctuary with one door opening into 
the secretarial office and another direct into the passage leading 
to the lift. He used to tell us this was for the benefit of senior 
R.A.F. officers and other important people who might not 
like to be seen leaving a newspaper office. But that was 
obviously a bit of blarney for they would have been seen 
arriving in any case. And in fact most of his visitors left 
by the V.I.P. door! 
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Who have? Who will? 


Our technical representatives. 


They will fly anywhere to help 


solve problems connected with 


the use of petroleum products in 


aircraft — either aircraft in opera- 


tion or still on the drawing board. 


These specialist advisers and ex- 


perienced trouble-shooters have 


all the resources of Shell Research 


at their disposal. 
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As a modern anti-submarine weapon, the helicopter 


is unequalled in range, speed and capability of locating 


enemy underwater vehicles. Carrying the latest Sonar 
detecting equipment it can search large sea areas ina 
minimum of time, and in addition to completing the 
operation faster it also releases conventional surtace 
vehicles for other duties. The Westland range of 
helicopters includes two machines which are ideally 
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suited tor this purpose ; the Wessex | which is turbine 
powered on order for the Royal Navy and already 
entering service; and the Gnome engined Whirlwind 
—a development of the well proven piston engined 
helicopter of the same name. These helicopters are 
high-performanc e machines designed tor anti-submarine 
duties in addition to their other roles of transport, 
rescue, freight carrying and casualty evacuation. 


ESTLAND the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED 
Incorporating SAUNDERS-ROE DIVISION, BRISTOL HELICOPTER DIVISION and FAIREY AVIATION DIVISION 


YEOVIL - ENGLAND 
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Airships Then and Now 


by Lord Ventry 


Half a century ago dirigible lighter-than-air craft. 
familiarly known then and now as airships. were 


thought to have a great future. The 1914-18 War 
was to demonstrate their vulnerability. {fier that 


war the first double crossing by North 
{ilantic, and the first East to West, was done by a 
British airship with 33 men on board. 


air of the 


N June, 1911, airships were regarded as having considerable 


military potential and two at least of the great powers of 
the day were pressing ahead with the types that seemed to 
promise the most development. In this country enthusiasm was 
more limited 

Great Britain 

Only one Service airship was inflated in Great Britain. This 
was “Beta I” which was suffering much from trouble experienced 
with its envelope which was that of the Baby (1909) enlarged. 


ARMY SHIP.—H.M.A. « Gamma” in 1911 when this 75,000 

cu. ft. non-rigid ship, 154 ft. long, had been modified to take 

two 40 h.p. Iris engines driving wooden swivelling propellers, 
which gave it a speed of 34 m.p.h 


NAVY SHIP.—The ill-fated Naval Airship No. 1 at Barrow in 

May, 1911. A rigid of 663,518 cu. ft. designed to alight on water 

and moor to a mast, it broke its back before its first flight. 
It was 512 ft. long and had two 180 h.p. Wolseley engines. 


Frequent breakdowns gave all concerned plenty of practice in 
making free balloon landings. 

One other ship, “ Gamma,” was being modified in the Army 
Aircraft Factory (now the R.A.E.). The original 80 h.p. Green 
engine was being taken out and two 40 h.p. Iris engines 
substituted. The wooden propellers could be swivelled through 
360 deg. These propellers had made it possible for the ship 
to take-off and land from almost anywhere, and that smaller 
handling parties could be used. She could carry up to six, 
and was more useful for training purposes than “ Beta ” which 
had a crew of three. 


ON MANOEUVRES.—The French military airship « Clement 
Bayard Il"’ of 247,170 cu. ft. With two 130 h.p. Clement 
Bayard engines it was 250 ft. long and could do about 30 m.p.h. 


ENLARGED BABY.—The « Beta |"’ of 33,607 cu. ft. was 104 ft. 


Driven by one 35 h.p. Green engine it could achieve 
27 m.p.h. 


long. 


The airships, balloons and Cody man-lifting kites belonged 
to No. | Company of the Air Battalion R.E., commanded by 
that great leader of men, the then Capt. E. M. Maitland. Capt. 
P. Broke Smith (now a Brigadier) was the adjutant, and was 
also an airship officer, the others being the then Lts. Waterlow 
and Fox who like Maitland were to die on duty. With the 
exception of Maitland all were Sappers, and THE AEROPLANE 
was not at all popular with the airship personnel as it was 
always calling No. 1 Company the “Gas Company” and 
lampooning their efforts. 

Up at Barrow a small band of Naval officers, Capt. Murray 
Sueter, R.N., Cdr. Masterman, and Lieuts, Usborne, Boothby 
and Woodcock were gaining invaluable experience with the 
Navy's first airship—a rigid. This was being lightened in the 
long narrow shed at Cavendish dock by the builders, Vickers, 
Ltd. She had been launched on May 25, 1911, and was then 
moored to a stub mast, just as airships are now, and had with- 
stood gusts of up to 43 m.p.h. This was a great step forward, 
and led to the mooring masts of today. 

In June, 1911, in addition to the Admiralty shed at Barrow, 
there was “A™ shed at Farnborough which belonged to the 
War Office, and “B™ shed (quite recently demolished) which 
belonged to the Factory. There was also the Daily Mail shed 
at Wormwood Scrubs which had been erected for “ Clement 
Bayard 2” which landed there on Oct. 16, 1910. She consumed 
so much gas that she never flew again, though she had done 
well on manceuvres with the French Army. Another airship 
was stored at Farnborough, this was the ill-fated Lebaudy 
“ Morning Post,” which crashed without hurt to crew on her 
first ascent in England on May 4, 1911. 

The only other British airship capable of flying in June, 1911, 
was the small Willows ship “ City of Cardiff,” which was based 
at Dunstall Park, Wolverhampton. It was on this ship that 
Willows flew to France (Nov. 4, 1910), the first and last airship 
flight from London to France. Willows used his airship for 
joy riding since she could sometimes lift two passengers, 


France 
In June, 1911, all airships actually in use belonged to the 
French Army. At this time a fleet of airships was being 
organized consisting of vedettes, scouts and cruisers. A 
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programme of 20 was planned in 1910, but with the success of 
the aeroplane this programme was cut down. Sheds to house 
these ships were erected on the frontier fortresses of Belfort, 
Epinal, Toul, Verdun, Maubeuge, and a little later at St. Cyr, 
Paris. Fad also had a shed. 

The constructors included Astra, which then had one ship, 
the ATI, in commission, with three building or planned (two 
cruisers and one scout), and Clement Bayard, which had the 
famous “ Adjutant Vincenot ” flying, with a sistership under con- 
struction, and a scout planned. The “ Vincenot” was the only 
1911 ship used in the War, surviving until June, 1916, when 
she was hit and had to land behind the French lines, after 
making her 32nd sortie. For most of the time she was com- 
manded by Capt. Joux, whose name often appeared in THE 
AEROPLANE, and whom the writer met recently when in Paris. 

In June, 1911, the French Army also had the Lebaudy 
“Capitaine Marchal,” named after the pilot of the ill-fated 
Lebaudy airship “ Republique.” With a speed of only 28 m.p.h. 
as against the “ Vincenot’s” 30 m.p.h., like all the Lebaudys 
she was only a school ship, which also applied to the smallest 
of the fleet, the Zodiac “ Le Temps” of 81,000 cu. ft. Her one 
engine of 110 h.p. gave her a speed of 31 m.p.h., and in the 
summer of 1911 she was based at St. Cyr. Here the Zodiac 
Chief pilot, Count de la Vaulx, was training some of the pilots. 


Germany 

In Germany all Service airships belonged to the Army. Sheds 
were being put up, or had been erected, at Cologne, Metz, 
Strasbourg, Treves, Thorn and Posen. So all the big fortresses 
had their airship bases. The airships were flown by the airship 
battalions organized in companies which, like their French 
opposite numbers, also flew the captive balloons, the famous 
Drachen kite-balloons. In June, 1911, the German Admiralty 
was taking little, if any, interest in airships, and the War Office 
seems to have been coming to the conclusion that the rigid 
type, with separate gas bags and great powers of endurance, 
was the type to develop. 

The successful operations of the recently launched DELAG 
ship “Schwaben”™ also impressed the authorities. DELAG 
was the German Airship Transportation Company (Deutsche 
Luftschiffahrts-Aktien-Gesellschaft) formed a short time earlier. 
Dr. Eckener has recorded that between the years 1910 and 
1914, the four Zeppelin airships “ Schwaben,” “* Viktoria Luise,” 
“ Hansa” and “ Sachsen” made more than 2,000 flights carry- 
ing tens of thousands of passengers. 

In June, 1911, the German Army had one semi-rigid of 
recent construction, the MIV. This was designed and built at 
the Army Factory at Berlin, where the Erzatz MII was nearing 
completion. With a speed of 38 m.p.h. she was the fastest 
semi-rigid airship at that date. In June the German Army 
had only one Zeppelin, the ZI, which was launched in 1908, 
and so was quite out of date. One new ship, the LZ9 or Erzatz 
ZII was on order from the Zeppelin works at Friedrichshafen, 
as was a non-rigid Parseval, the future PIII (PL11), which was 
being constructed at Bitterfeldt. 

There were two Parsevals PLS and the Stollwerck PL6 in 
use for joy riding, and DELAG having lost their first three 
Zeppelins, though with no injury to crew or passengers, had 
a new ship nearly ready at Friedrichshafen, the “ Schwaben ” 
mentioned above. This was launched at the end of June and 
based at Baden Oos and was out almost daily under the com- 
mand of Dr. Eckener during the three months of that wonderful 
summer of 1911. At this time too, Eckener organized a 
meteorological service for DELAG, pilot balloons being sent 
up every morning, and he had also introduced handling rails. 
The handling guys were attached to bogies which ran along 
these rails, and so made it possible to operate in stronger winds, 
and with reduced handling parties. The “ Schwaben’s” pas- 
sengers were carried in a Pullman-like car in quite good com- 
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MILANESE CIVILIAN.—The «Citta di Milano’’ of 406,065 

cu. ft. was built by Forlanini in 1911. With a length of 236 ft. 

and two 85 h.p. lsotta-Fraschini engines it could do nearly 
40 m.p.h. 


fort with fine views and tasty meals. Flights averaged two 
hours at a cost of approximately £5 a time. 


Italy 

Here again all Service airships belonged to the Army. In 
June, 1911, these were the semi-rigids PI, PII and PIII, the 
first being in use for many years as a school ship. PIV was 
under construction. In addition to these a larger type, also a 
semi-rigid, the M, was being developed. All these ships were 
built at the Government works. PII and PIII were the first 
airships to go into action—against the Turks. 


Besides the military ships, there were several civilian experi- 


menters, but in 1911 only three of these seem to have been 
doing anything. Count di Schio, who had produced and piloted 
the first of all Italian airships (* Italia” 1905) was constructing 
a new ship which, however, does not seem to have flown. 
Forlanini of Milan, however, was constructing his second ship, 
the “Citta di Milano,” and Usuelli, a balloon manufacturer, 
was also flying a small ship. 
Fifty Years Later 

In June, 1961, airship activities are confined to Germany and 
the United States. All the famous airship constructors in 
France and Italy, and all except Riedinger in Germany (now 
Ballonfabrik Augsberg) have disappeared, thus making an 
airship revival extremely difficult. In the U.S.A., however, the 
Goodyear Aircraft Corporation have an unrivalled background 
of accumulated experience, which the U.S. Navy has been 
making full use of. 

Most of those who have been associated with airships in the 
past still firmly believe in them, and there js much planning and 
scheming going on, especially in Germany. 

In 1961 there are two airships, the “Trumpf”™ and the 
“ Schwab,” both used for publicity purposes, and for taking 
non-paying passengers into the air. No fare-paying passengers 
may be carried unless the ships are inflated with helium. 

Both these ships operate normally from April to October, 
making use of portable mooring masts. Each ship has two or 
three of these masts, which were made by Metallwerk at the 
old Zeppelin works at Friedrichshafen. This concern also built 
the car of the “ Trumpf,” the airship owned by the famous 
chocolate manufacturers of that name. This ship has an 
auxiliary blower in the car and reversible propellers. 

The envelopes of both ships are of cotton neoprene and 
were made at Augsberg, though the car and planes of the 
former “ Underberg” were constructed by Goodyears, for she 
was once an L-class school ship. She is now named “ Schwab,” 
having been employed in 1959-60 by Giildenring. 

(Continued on page 659) 


GERMANY THEN AND NOW.—Left. the DELAG Zeppelin 

« Schwaben” of 1911 was 460 ft. long and had a volume of 

628,518 cu. ft. With three 145 h.p. Maybach engines it could 

do 47 m.ph. Below, the « Giildenring ” of today has a volume 

of 158,895 cu. ft. With two 145 h.p. Warner radials it can 
do over 62 m.p.h. 
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Whichever 

way 

takes 


The Hawker P.1127 vertical take-off strike aircraft. tts hydraulically-powered flying controls are made by Fairey’s Hydraulics Division. 


| oft ... Fairey make the power controls for it 


FOR... 

VTOL (P. 1127 and Rotodyne) PHOTO-RECCE. (Canberra PR.9) 
HELICOPTER (Belvedere) TRAINING (Fiat G.82) 

CIVIL (D.H. Trident) RESEARCH (F.D.2) 

FIGHTER (Hunter and Fiat G.91) ANTI-SUB. (Gannet) and 
TRANSPORT (Beverley) STRIKE (Scimitar) 


AIRCRAFT 


Fairey’s Hydraulics Division has made more hydraulic 
power control units than any other company in the world. 


Fairey Engineering Ltd oivision - neston 


A member of The Fairey Group of Companies, 
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OVER 
40,000 
PEOPLE 


have been saved 

by parachutes 
since the British 

Company was founded 


in 1926 i 


Irving Air Chute of Great Britain Limited offer their 
congratulations to The Aeroplane and Astronautics 
on the occasion of its fiftieth anniversary 


Irving Air Chute of Great Britain Ltd . Letchworth - Herts - England - Telephone: Letchworth 888 - Telegraphic address: Irvin, Letchworth 
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(Continued from page 658) 


Both ships fly as much as 100 hr. per month if conditions 
allow and they are handled so carefully and their envelopes 
are so gas-tight, that only some 4,000 cu. ft. are needed pet 
month for topping up. Trumpf™ has a shed at Mulheim 
Ruhr also. 

The United States 

Airship activities of the U.S. Navy are now centred at 
Lakehurst, N.J. The ZPG 2 and 3 airships, organized on a 
squadron basis, are employed on anti-submarine operations and 
patrol duties. Ever since 1945 the American Naval Airship 
Service and the Goodyear Aircraft Corporation have been 
carrying out intensive experiments in refuelling while in flight, 
ground handling, and in towing sonar “fish.” Research is also 
being carried on in connection with boundary layer control 
which if successful might mean an increase in speed of some 
20°, or a doubling of endurance qualities 

Fuel can now be picked up either from the ocean or from 
surface craft, as can ballast also. Thanks to the success of the 
mechanical mules to which the handling guys are attached, 
under normal conditions even for ships of over a million cu, ft. 
only four men are required for the two mules, with two men 
on the mooring mast and its towing tractor. 

Owing to these vastly improved ground handling techniques 
the airship of 1961 can be docked and undocked even in cross- 
winds with a wind speed of 20-25 m.p.h. Due also to the 
mooring mast, which was introduced and developed in_ this 
country, airships can operate from mobile bases far from sheds. 
There need be no fear of an airship being shed-bound due to 
weather. 

A ZPG 2 ship has remained airborne for 264 hr. 14 min. 
(11 days), a record flight with no refuelling. A double crossing 
of the Atlantic was achieved, which means that airships could 
escort convoys right across the N. Atlantic. 

In addition to the above, Goodyears are still flying one of 
their famous “ Blimps,” the * Mayflower,” for publicity purposes. 
They have been flying such ships ever since 1927, excluding war 
years, and although they have carried some half a million 
passengers in the course of over 180,000 flights they have never 
injured one passenger. This must be unique for all forms of 
transport. 


Handling Methods—Then and Now 

In 1911 all airship pilots, with the pos- 
sible exception of the Zeppelin pilots, were 
first and foremost free balloon pilots. This 
influenced the way they handled their ships. 
Continental airships were ballasted up light, 
and left the ground like free balloons. Long 
trail ropes were dropped before landing and 
their pilots were not afraid to valve off much 
hydrogen if the ships were too light. This 
was very wasteful of ballast and gas, and 


A.S.W. SHIP 1961.—The U.S. Navy has 

commissioned four of these ZPG-3W 

ships of 1,516,300 cu. ft. With a length 

of 403 ft. and two 1,500 h.p. Wright 

engines they have a speed of over 80 m.p.h. 
and carry a crew of 21. 


the Beardmore-built 


TRANSATLANTIC TRIUMPHS.—Left, 
rigid airship R.34, of 1919, which did the double crossing of 
the North Atlantic in July of that year carrying 33 persons 
East to West and 31 persons West to East. In the background 


is the R.24. Above, the R-100 built by the Airship Guarantee 
Company, which crossed the North Atlantic and returned 
in 1930. In the distance is the «Graf Zeppelin.” 


handling parties of over 100 men were often required. Many 
ships had lifting planes placed amidships and these lifted the 
ships bodily. Elevator planes at the stern of the envelope were 
also used but, owing to the slow speed of the airships of those 
days, these were not very effective 

It was only in Britain that some use was made of the dynamic 
lift of an airship. By swinging the swivelling propellers to the 
lifting position, both the airship “Gamma ™ and the “ City of 
Cardiff could be taken off the ground vertically and when 
heavier than air. Landings could be made when heavy without 
losing ballast or when light without valving gas. 

The airships of 1961 are handled by aeroplane pilots who in 
some cases have never been up in a free balloon. Hence aero- 
plane techniques are used and made possible by fitting wheels. 

The airships nearly always take off heavy. so as to avoid 
having to valve gas by being too light to land. This is done 
by pushing the ship off the ground in the case of the smaller 
ships, or by taxi-ing like an aeroplane. After ballasting up, 
landings are either made on the guys, that is by trailing the 
long bow guys so that they can be manned, or by landing aero- 
plane fashion and then taxi-ing up to the landing party. 


The Future 

Goodyears have plans for rigid airships of ten million cu. ft., 
and also for an atom-powered ship. It is estimated that a 
conventionally powered rigid would have a maximum speed of 
100 m.p.h., and ex-Zeppelin experts agree with this figure. 

Goodyears estimate that their proposed ship would have a 
payload of 140,000 Ib. over 4,000 miles, and that at cruising 
speed this distance could be covered in about 54 hours. With 
an operating distance of 6,000 miles, and with a 35% 
fuel reserve, the payload would be 85,000 Ib. and time in air 
83 hrs. at cruising speed. A total of 110 passengers would be 
carried in de luxe comfort with 60 sq. ft. per passenger. 

German airship men are also working on various projects 
and claim that a ship of 8,500,000 cu. ft., driven by diesels 
totalling 7.200 h.p., would also have a maximum speed of 100 
m.p.h. and carry 100 passengers across the Atlantic. 

A slightly slower ship used as a freighter could carry 42 tons 
of cargo across the Atlantic. A larger ship of 10,500,000 cu. ft. 
has also been planned. This would also be diesel driven. At a 
maximum speed of 94 m.p.h. the North Atlantic payload would 
be 80 tons, or 70 tons at 100 m.p.h. These ships could, it is 
estimated, operate at a profit provided that 35 round trips could 
be made in a year, and that the ship is 75% booked. 

After 50 years airships are still with us but as usual are 
fighting for existence! 
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Bristol Fighters (right) 
of No. 22 Squadron 
flying from Serny 
8 aerodrome in forma- 
9 tion, June, 1918. 


Recollections 
of the 
1914 — 1918 
AIR WAR 


A D.H.2 single-seater pusher fighter (above) taking 
off at Beauval aerodrome (Fourth Army Aircraft 
Park, 1916). 


Right, a photograph taken from the rear gunner’s 

cockpit of a Handley Page O/400, showing the 

forward observer and two occupants of the pilot's 

cockpit. This machine and the other are both 

from the former R.N.A.S. aerodrome at Dunkirk, 
June, 1918. 


Below, lighter with 30 ft. deck carrying a Sopwith 
: Camel, towed by a destroyer at 10 knots. Successful 
= attempt to fly off made by Lieut. S. D. Culley on 
Jly. 31, 1918. 


Below, Morane Parasols of No. 3 Squadron, La Houssoye, 
September, 1916. 
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Below, experimenting with Le Prieur rockets for destroying 
| kite balloons or airships. Fired electrically, their best range 
was under 400 ft. 


Above, a flight of D.H. 4 long distance day bombing 
machines. Serny aerodrome, February, 1918. 


Above, H.M. Queen Mary with General Trenchard inspecting 
aircraft at St. Omer, July, 1917. 


Above, First Battle of Bapaume. H. U. Stammers, the C.O. 
of No. 15 Squadron, outside his office near Albert, 
Mar. 25, 1918. 


Right, women of the Women's Royal Air Force on parade. 


j Below, Nieuport Scouts lined up in the snow on Bailleul 
aerodrome, December, 1917. 


Below, F.2B flying-boats ready to start out on patrol at j 
Felixstowe. 
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HERN CROSS 


KEY 10 Avro 504K, 1914-18 War 
1 Royal Aircraft Factory's * Beta” 11. Boeing B-29 Superfortress, dropped 
airship first atom bomb, 1945 
2 Blériot monoplane delivering Ist 12. Bristol 142 “ Britain First,"’ 1937 
airmail, Hendon-Windsor 13. DH 88 Comet racer winner 
1911 England-Australia Race, 1934 
3. Blackburn Mercury, 1911. 14. Ryan “Spirit of St. Louis,”’ first 
> ita ‘ 912 Fokker Southern ross” of 
Our contributor chooses fifty aerial devices to pioneer Sir Charles  Kinesford 
6. R.N.A.S. Blimp, 1914-18 War Smith, *30s 
represent the last half-century’ s aeronautical 7. Fokker D.VII, 1914-18 War 16. Handley Page Hannibal airliner 
8. S.E.SA, 1914-18 War. 30s 
%. Vickers Vimy, first Atlantic cross- 17. Juan de la Cierva’s Autogiro, 1926 
progress. ing, Ist England-Australia, 1919 18. D.H.50 used by Sir Alan Cobham 
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for England to §S Africa and 25. Fairey Swordfish, 1939-45 War 33. Gloster Whittle E.28 39 first 41 Vickers Viscount, first turboprop 
Australia flights, 1925-26 26. Blackburn Buccaneer. latest Fleet British jet airl_ner ; j 
19. Percival Gull flown by Jean Batten Air Arm aircraft 34. Fairey .. D-2. first to set World 42. Short SC-1, VTOL research air- 
to S. America, 1935: New Zealand 27 Douglas DC-2. forerunner f the Speed Record at over 1.000 m.p.b craft j ; : a 
1936 : DC-3 35 Japanese ** Zero fighter, 1939-45 43. Hawker P.1127, VTOL fighter 
20. D.H.60 Moth, 1925 28. German V-2 missile, 1939-45 War ar 44. Comet, first jetliner in 
. al 3 Supermarine pitfire prototype, service i 
ikorsky 29 B X-1, first to fly supersonically 
at Sikorsky V5.300, 1939 1 _ 1935 45. Fairey Rotodyne. 
22 Sup rmarine S.6B, winner ot last 3 Hawker Hurricane prototype. 1935 46. Rolls-Royce Flying Bedstead ” 
Schneider Trophy Race, 1931, at ( nglish ectric ightning 38. R.A.F. Hawker Hunter Acrobatic VTOL research vehicle 
340 m.p.h fighter Team, No. til Sqn. (1957-60) 47. The Gres an Jetline 
23. Sopwith Tabloid. winner of 1914 1 Representation of Russian manned No. 92 San. (1961-?) . e Great American ae 
Schneider Trophy Race at 86 m.p.h satellite, first into space 39. Bristol 188, Mach 3 research air- 48. Short Empire flying-boat, 1936. Hf 
24. Short S$.38 made first take-off 32. Avro Lancaster bomber, 1939-45 craft 49. Saunders-Roe SR-N1 Hovercraft. ; 


from moving ship War 40. The R.A.P. V-bomber Force 50. Beagle Airedale. 
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Autogiro to Rotary-wing 


Airliner 


From the first Autogiros of the 


nineteen-twenties work has gone 
ahead steadily in this country up 
to the V TOL airliner, though 
the first practical helicopter 


was produced in Germany. 


(Continued on page 665) 


Above and left, Senor Don 

Juan de la Cierva in an 

early Autogiro converted 

from a standard Avro 

504 K fuselage. The rotor 

was started by men pulling 
on a rope. 


Above, the Cierva C.19 Autogiro 
(85 h.p. Genet air-cooled radial) 
was used for instruction. 


Right, during a jump- 
start demonstration 
in 1936, Senor de 
la Cierva in the 
Weir W-3 with Alan 
Marsh alongside 
looking into the 
cockpit. 


Below, the Focke-Achgelis twin- 
rotor helicopter did much flying 
in Germany around 1938 with 
Hanna Reitsch as pilot. The engine 
was a 160 h.p. Bramo Sh.14. 


Below, R. A. C. Brie 
flying another jump- 
start Autogiro. In 
both this machine 
and the W-3 the 
rotor was revved-up 
in fine pitch before 
changing to coarse 
pitch for take-off. 


a Below, Fig. Off. Clouston demonstrates the 
Hafner A.R.II1 (84 h.p. Pobjoy Niagara) gyroplane. 
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CONGRATULATIONS 


TO 


YEARS OF SERVICE 
TO Tee 
AIRCRAFT INDUSTRY 


ROLLS-ROYCE 
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Autogiro to Rotary-wing 


Airliner .. . 


(Continued from page 664) 


3% 


Above, the Fairey Jet Gyrodyne wes a conversion 
of the Gyrodyne research helicopter with mechanically 
driven rotor of 1947. 


Below, two prototypes of the Westland Westminster 
(two Napier Elands) have been built and demonstrated 
their value in the rdéle of heavy-duty aerial cranes. 


Above, a prototype, which was never 

developed, was the triple-rotor Cierva 

Air Horse driven by a Merlin engine 
(1949). 


Below, in 1960 the Royal Air Force 
took delivery of its tandem rotor 
Belvederes (two Napier Gazelles). 


Below, the Fairey Rotodyne (two Napier Elands) at 
Allée Verte heliport in Brussels in 1959 whither it had 
flown from London in 83 min. 
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Above, the trophy now housed in 
the Royal Aero Club and given by 


eel M. Jacques Schneider in 1912. Below, 

1 the Supermarine Sea Lion (450 h.p. 

Napier Lion) which won at Naples 
in 1922. 
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The International Struggle 


for the Schneider Trophy 


Left, Pixton cornering at Monaco 
in 1914. Entries for this con- 
test came from Great Britain, 
the United States, France, 
Germany and Switzerland. 
Below, in the 1929 contest at 
Spithead, the only Italian to 
finish was Dal Molin, here just 
discernible over Sea View, 


Above, Howard Pixton at Monaco 
on the Sopwith biplane (100 h.p. 
Monosoupape Gndéme) which 
won at 86.78 m.p.h. in 1914. Below, 
Henry Biard in the Supermarine 
Sea Lion, speed 145.7 m.p.h. 
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The first (1913) was won at 45.75 
m.p.h.; the last (1931) at 340.08 
m.p.h. Eleven contests were held. 
France, Great Britain, Italy, the 
United States and finally Great 
Britain again were successful in turn. 


ADRIATIC 
SEA 


Below, the winning R.A.F. team at Calshot in 1931 

with the Supermarine S.6B, the S.6 (Waghorn winner 

1929) and Boothman’s victorious $.6B. All had Rolls- 
Royce engines, that in the S.6B giving 2,400 h.p. 


Above, the great contest at Venice in 1927 was won by the Supermarine S.5 (900 

h.p. Napier Lion) at 281.656 m.p.h. flown by Fit. Lt. S. N. Webster. Great Britain 

was also represented by Gloster biplanes and the ill-fated Short Crusader (800 h.p. 
Bristol Mercury). 


Above, one of the three Macchi M.52 (1,000 h.p. Fiat A.S.3) flown by the Italians 
in 1927 at Venice being towed on a pontoon. Below, the Gloster IVB biplane 
flown by Fit. Lt. S. M. Kinkead in that contest. 
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1961) 


Contrasts in the Air 
and 


in the Factory 


Above, demonstrations of refuel- 
ling in the air were features of 
the R.A.F. displays at Hendon 
between the Wars. In this 
picture a Hawker Hart is seen 
. taking fuel from a Westland 
ce Wallace at the 1935 Hendon Air 
Show. On the right a Gloster 
Meteor is seen taking fuel from a 
Lancaster tanker during a 12-hr. 
B flight in August, 1949, by Flight 

Refuelling, Ltd. 


Above, rows of Sopwith 
fuselages in the Ham works 
at Kingston in September, 
1918. Left, a crowded scene 
in a Lancaster factory. The 
problem of building heavy 
bombers was solved by 
designing them with a large 
number of components 
which could be completed 
and fully equipped so that 
when the parts met on the 
assembly line it took only 
five days to complete the 
whole aircraft. 
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Photo: ** Flight” Aero Show 1911 


From aviation’s earliest days, still re- 
membered by some of us for their 
atmosphere of dope and daring, ‘““The 
Aeroplane” has been the ever-present 
T h = re h ave spectator, reporter and recorder of our 
industry’s achievements. Alongside the 
more spectacular developments in aero- 
planes and aeronautics, Cellon have kept 
b e e n m a n y pace with finishes to meet every special- 
ised application. This being Cellon’s 
jubilee year, tov, a little mutual con- 
b re a kt h ro U fa h cg, gratulation seems appropriate... 
since 
CELLON C.C. Heat Resistant 
High Speed Finishes 
1911 CELLON Scheme “Z" Finishes 
for Civil Aircraft 


CELLON C-.S. Finishes for Crop 
Spraying Aircraft 
CELLON Corrosion Resistant 


CELLON AIRCRAFT FINISHES 1911-1961 Primers & Interior Finishing 


Schemes 
CELLON Chemical Contouring 
System 


CELLONLIMITED KINGSTON-UPON-THAMES SURREY KINgston 1234 
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Olympus—for 


supersonic economy 


at Mach 2 plus 


An advanced version of the Bristol Siddeley Olympus 
is now under intensive development for British Aircraft 
Corporation’s TSR 2. It will give this unique tactical/ 
support reconnaissance aircraft an exceptional perform- 
ance at speeds up to Mach 2 and over. 


THE RIGHT QUALITIES... 

The Olympus has the ideal thermodynamic cycle for the 
economic propulsion of a supersonic aircraft at Mach 2 
plus and embodies all the qualities essential for such an 
application: high power at high altitude; extremely low 
fuel consumption; great operational flexibility; a long 
overhaul life; a very high thrust/weight ratio; and ex- 


cellent handling qualities. 


Avro Vulcan Mk 2 V-bomber 


PROVED IN SERVICE 

The Olympus has proved itself in several years’ service, as 
the powerplant of the Avro Vulcan V-bomber, to be one 
of the most successful turbojets ever built. Maintenance 
is exceptionally low—last year, for example, on a 26,000- 
mile round-the-world tour, the maintenance required was 


negligible. 
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The truly astonishing built-in potential of the Olympus 
has been confirmed by the threefold increase in power 
from the 11,000-lb thrust dry of the original production 
engine, to the 33,000-lb thrust with reheat of the latest 


version. 


Olympus under test with reheat in operation 


SUITABILITY FOR SUPERSONIC AIRLINERS 
Already selected for the RAF’s most up-to-date super- 
sonic aircraft, the Olympus will clearly require relatively 
minor changes to adapt it to the requirements of a 
supersonic airliner in the same speed category. 


BRISTOL SIDDELEY ENGINES LIMITED 


TURBOJETS—TU RBOF ANS—TU RBOPROPS—RAMJETS—ROCKET ENGINES—MARINE AND INDUSTRIAL GAS TURBINES 
MARINE, RAIL AND INDUSTRIAL DIESEL ENGINES—PISTON ENGINES-—PRECISION ENGINEERING PRODUCTS 
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Fifty Years of the Aero Engine 


The late Henry Ford is alleged to have said, “ History 

is bunk”; which does not, of course, accord with the 

general view. Well-written and authenticated history 

is of great value to those willing to learn from it, but 

one should not lean upon the achievements of the past 
to progress towards the future. 


ROM 1911 to date represents, in time, a man’s active life, 

and during that period much has happened in the World 
and to the World. 

In the aero-engine world, the changes in the past 15 or 
20 years have been profound. Perhaps the writer should say, 
the change has been profound, since the change from the piston 
engine to the gas turbine has resulted in present-day civil 
aircraft travelling at just below the speed of sound and military 
aircraft flying at more than twice the speed of sound. It would, 
in fact, have been practically impossible to propel civil aircraft 
of the size of the Boeing 707 or the Douglas DC-8 at their 
present speeds by the piston engine. Indeed, the installed drag, 
and particularly the cooling drag, of, say, an 8,000-b.h.p. piston 
engine would be quite prohibitive. But what fun all we older 
piston engineers would have had in developing such an engine! 

The equivalent total horse-power generated by the four turbo- 
jet engines in the 707 and DC-8, at cruising altitude and speed, 
would be about 24,000; and the power requirement from piston 
engines would, with due allowance for propeller efficiency, total 
30,000 b.h.p. 

The piston engine reigned supreme from about the beginning 
of this century until the end of the Second World War, though 


Top, a Gnéme rotary at an early Paris Show. Right, upper, the 
liquid-cooled Antoinette which had evaporative cooling, and 


adjustable-pitch airscrew. Below, left, the 300 h.p. German 
Mercedes and below, right, the Rolls-Royce Eagle IX. 


by F. R. Banks, C.B., O.B.E., C.G.LA., 
Hon.F.1L.A.S., F.R.Ae.S. 


ourselves and the Germans were using some turbojet fighter 
aircraft operationally in the last part of the War. 

e have much to thank the piston engine for, since it 
permitted man to fly. Inevitably, the piston-type aero-engine 
was derived directly from the motorcar engine; and the back- 
ground of the motorcar, meagre as it was in the first decade of 
this century, produced the individuals who engineered (more as 
good and inventive mechanics than truly technical men) the 
aero-engine. But, in saying this, there were the usual outstand- 
ing exceptions, i.e., the Wright Brothers who, in 1903, eventually 


developed their 30-b.h.p. liquid-cooled engine to a specific 
weight of about 7 Ib./b.h.p.. and were the first to use an 
aluminium crankcase; and Charles Manly who, in 1904, built 
the most advanced engine of its time for the Langley 
“ Aerodrome.” This was a five-cylinder, liquid-cooled, radial 
engine which gave over 50 b.h.p. and ran for 10 consecutive 
hours at this power; in France, in 1911, there were a number 
of aero-engines, but the two that stood out as the most 
advanced of the time (even before 1911) were the air-cooled 
rotary GnOme engine and the liquid-cooled V-16 Antoinette. 
The former was designed by Laurent Seguin, one of two famous 
brothers, and the latter by Levavasseur, who also designed the 
beautiful Antoinette monoplane—which, incidentally, had the 
first practical adjustable-pitch metal propeller. 

The Gn6éme's excellent weight-to-power ratio, of less than 
3 Ib./h.p., and its comparatively good reliability, really got the 
aviation era started before the First World War. 

The Antoinette engine had direct petrol injection and 
evaporative cooling in the Antoinette monoplane. But the 
injection system, though technically ahead of its time. was 
unreliable, and even the crude carburetter of the period did a 
better job. 

There were, from 1911 onwards, a number of other engines in 
addition to the Gnome, such as the air-cooled, radial Anzani 
and the V-8, fan-assisted, air-cooled Renault—which latter had 
the first integral or built-in propeller reduction gear, stemming 
from its camshaft 

The first propeller reduction gear was actually that used by 
the Wrights in their chain-drive arrangement. 

Other famous rotary engines following the Gnéme were the 
Le Rhone and Clerget and, later in the War, the Bentley rotary. 

The vertical liquid-cooled Green engine in this country, in 
four- and six-cylinder versions, served us (Cody) well but was 
not used in the First World War—-though a Green 12-cylinder 
vee engine of 250 h.p. founds its way into some coastal motor 
boats (C.M.B.s). 

Before the birth of the aircraft industry proper, which resulted 
from the 1914-18 affair, there was an enormous variety of 
different aero-engines built. The writer has counted some 30 
separate and original makes of engine, many of which probably 
did not get into an aeroplane, and most ceased to exist at the 
start of the War in 1914. 

The famous, landmark, engines of the First World War 
should be mentioned. In addition to the rotaries, which were 
used in fighters throughout the War, there was the German 
Mercedes, a vertical six-cylinder, liquid-cooled engine of about 
100 b.h.p., having separate cylinders with welded-on sheet-steel 
jackets and semi-enclosed valve-gear. The prototype or pattern 
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1911. 


Left, three of the Armstrong 

Siddeley range, the 425 h.p. 

Jaguar, the 85 h.p. Genet and 
the 225 h.p. Lynx. 


Above, the 450 h.p. Napier Lion, with three banks of four 
cylinders arranged broad arrow fashion, which had a long 
career of success. 


of this engine was used, in four-cylinder form, in the winning 
German (Mercedes) cars in the French Grand Prix of 1914. 
The cylinder design also formed the basis of the cylinders of 
the successful Rolls-Royce Hawk, Falcon and Eagle engines 
of World War I. 

Another landmark in original fighter engines was the 90° V-8 
Hispano, designed first in Spain in 1915 and brought to France 
and built there from 1916 onwards, and in this country by 
Wolseley. This was the first engine to have monobloc cylinder 
construction, with the steel cylinder barrels screwed into the 
aluminium monobloc. The Hispano was fitted into the success- 
ful French Spad fighter, and the Wolseley-built version engined 
the S.E.5. 

All the above engines ranged in power from about 
150/180 h.p. to 200/360 h.p. Included in these there was also 
another successful British engine, the six-cylinder, vertical. 
liquid-cooled Siddeley Puma of about 230 b.h.p., fitted in the 
D.H.9. This engine, originally the B.H.P. (Beardmore, Halford 
and Pullinger), was designed by the late Frank Halford and 
later built in large numbers by Siddeley-Deasy—later 
Armstrong Siddeley. 

(Continued on page 671) 


Two of the long series of successful air-cooled radial Fedden 

designs. Left, an early version of the nine-cyclinder Jupiter 

and above the 14-cylinder sleeve-valve Hercules, which was 
followed by the 18-cylinder Centaurus. 
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... Handley Page has built the aircraft about which 
The Aeroplane has written so well. 


50 years... : 
jane MAE, 
5 pert® | "es 
4g DO's | 
| | / 8 a 
ata); 
v 
\9 ne of / b a7 Sh 
Jf low. xX 
| / Wek ag G War by 
th 
g 2958 4 
929 € we ~de Nic 
| 
/ / / | 
/ thy > 
/ 
tes 
= SS 
— 


THE AEROPLANE 34 JUNE 8, 1961 
and ASTRONAUTICS 


UDT Congratulates 


Photos: The Aeroplane 


For over 25 years United Dominions Trust has also played an 


important partin the development of commercial and private aviation 


by providing finance for the purchase of aircraft and equipment. 


UDT helps people to fly themselves _ f 


UNITED DOMINIONS TRUST (COMMERCIAL) LIMITED- UNITED DOMINIONS HOUSE: EASTCHEAP-LONDON:-ECS 
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(Continued from page 670) 


Beardmore built, earlier, the Austro-Daimler, also a vertical 
six-cylinder engine of around 120 hp. This engine had 
electrolytically deposited copper water-jackets. The cylinders 
were offset or “ desaxé,” to reduce obliquity of the connecting 
rod. 

There should be mentioned here the co-operatively built 
American 12-cylinder, liquid-cooled vee, Liberty engine of 
400 h.p., which was produced in thousands when America 
entered the War. The Liberty was very similar in general 
layout to the Rolls-Royce Falcon and Eagle engines of the 
same period, and also employed Mercedes-type cylinder con- 
struction. It was, so far as the writer is aware, the first large 
engine to have coil ignition (Delco) in place of the magneto. 

After the 1914-18 tribal conflict came the Napier Lion and 
the Rolls-Royce Condor, both too late for the War. The 
former was a 12-cylinder, liquid-cooled engine of “ broad- 
arrow” arrangement, giving about 460 h.p., with the larger 


Condor, which was similar to the Falcon and Eagle, producing 
about 600 h.p 

In the ‘twenties the Napier Lion held sway in bombers, with 
Jaguar (originally 


the Armstrong Siddeley designed by the 


Successful in many fields, a Gipsy Major Il of 140 h.p. of 
1937. These engines from the de Havilland stables were 
used to set up transatlantic records. 


Royal Aircraft Factory in the First World War), and the 
Bristol Jupiter, for fighters. But the Lion, though a success, 
saw little further development and eventually faded out, as did 
the Condor, leaving the air-cooled radials to hold pride of 
place, since both aircraft designers and users, military and civil, 
were apprehensive of the plumbing troubles of the liquid-cooled 
engine. 

Then came the clean-lined biplane fighter designed by Fairey, 
after a visit to the States, with an offer (or threat!) by him to 
take a licence for the manufacture of the very successful 
400-b.h.p. Curtiss D-12 liquid-cooled engine. In fact, some 
squadrons of the Fairey Fox fitted with the American-built D-12 
were ordered by the Air Ministry, and this undoubtedly 
encouraged Rolls-Royce to build an even better engine—the 
Kestrel. This latter engine, in the Hawker Fury and Hart 
single- and two-seaters, started to put the liquid-cooled engine 


Right, the progenitor of revolution. The Whittle W.1 gas 
turbine now at the Science Museum in South Kensington. 


THE AEROPLANE 
and ASTRONAUTICS 


JUNE 8, 1961 671 


Left, the achievements of the Rolls-Royce Merlins in World 
War Il are legendary. Here is a Mk. 35 in a Boulton Paul 
Balliol (1952). 


back on the military aircraft map, due to the very close and 
energetic collaboration between Rolls-Royce and Hawker in 
dealing with the cooling problems and plumbing troubles. 

The next step in aviation’s progress, which had great influence 
on the performance of military aircraft, came from the official 
support given by the British Government for an R.A.F. team to 
participate in the Schneider Trophy Contest of 1927 where, at 
Venice, the Supermarine S.5 float seaplane, fitted with a geared 
racing version of the Napier Lion (of 800-900 h.p.), beat the 
Italians. The High Speed Flight, which was originally formed 
for this purpose at Felixstowe, was kept in being and, in 1929, 
the contest was staged in the Solent—the team’s base being at 
Calshot. In this year, and because the Lion was limited both 
in size (cylinder capacity) and, therefore, development, 
Rolls-Royce were brought into the picture by the Air Ministry. 
The engine chosen as the basis for the racing version was the 
H, or Buzzard, from which Rolls developed the famous R 
engine. It gave about 1,850 b.h.p., being an increase of about 
1,000 h.p. on the original H engine! 

The combination of the Supermarine S.6A and the R engine 
won the Schneider Trophy in 1929, and the Supermarine S.6B 
with a still further developed R engine won the Trophy outright 
for this country in 1931. The power of the engine for this last 
contest had been increased from 1,850 to 2,350 b.h.p., and 
almost immediately after the contest the same aircraft and 
engine combination, with the engine running on special fuel to 
“boost” its power to some 2,650 b.h.p., put the World’s 
Absolute Airspeed Record above 400 m.p.h. (407). 

The lesson learnt from these three Schneider Trophy 
Contests was that the combination of a suitable fuel and super- 
charging could considerably raise the power of an engine 
without greatly increasing its bulk. Therefore the high- 
performance military fighters which came later could be said 
to have stemmed directly from Schneider experience. 

The next step of importance was the variable-pitch propeller, 
introduced to the aviation fraternity through a Royal 
Aeronautical lecture, which described the Hele Shaw-Beacham 
propeller. But, at that time, nobody could see the use of such 
a propeller and all appeared to think it too heavy and complr- 
cated; and it was left to America (Hamilton-Standard) to 
pioneer and develop the first practical two-position, variable- 
pitch propeller and, later, the constant-speed propeller. 

The reason for this country’s aversion to the variable-pitch 
propeller was probably due to the fact that we had, over 
the years, developed the propeller reduction gear to a high 
state of reliability; and this, together with a low wing loading 
of 9-11 Ib. per sq. ft., probably made the heavier and more 
complex variable-pitch propeller appear unattractive. There 
was, however, no argument about its use in the States, and when 
Douglas produced the famous DC-1 prototype with, the writer 
believes, a wing loading of 25 lb. per sq. ft., the variable-pitch 
propeller came into its own, 

Again, particularly for military fighter aircraft, the United 
States Army Air Corps (now the U.S.A.F.) backed the exhaust 
turbo-blower to enhance the altitude performance of the engine. 
whereas we had already gone further with the development of 
the mechanically driven supercharger—although the exhaust 
turbo-blower was first considered by Farnborough in the 
1914-18 War and was actually manufactured and flown towards 
the end of the War. or soon afterwards (1922). The basic idea 
of the exhaust turbo originated from Rateau in France, but 
because of metallurgical problems, which took the Americans 
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nearly 20 years to overcome, the turbo-blower was dropped in 
this country. 

During the early ‘thirties came the first experimental Rolls- 
Royce Merlin, a 12-cylinder, liquid-cooled, 60-deg. V-type 
engine of 27 litres capacity. At the start it gave about 
790 b.h.p. at 12,000 ft. equivalent altitude, but was producing 
1,500 b.h.p. at 25,000 ft. in the Second World War. 

Suffice to say the Merlin became the fighter engine of the 
Second World War, in the Hurricane and Spitfire; and was later 
produced in large numbers by Packard, in the States, and fitted 
to the Mustang. It was, of course, also a successful bomber 
engine, in the Lancaster and in the Mosquito. 

The Merlin went through many marks or versions and was 
the most versatile of War engines. 

Between the two World Wars came the Bristol sleeve-valve 
engine, developed by Fedden and his team—the most outstand- 
ing examples being the Hercules and, later, the Centaurus. 

During the same period Halford designed a number of 
engines for Napier; two of these were the Rapier and Dagger, 
both H-type, double-crankshaft, air-cooled engines. Then 
came the Sabre, a 24-cylinder, sleeve-valve, liquid-cooled, 
double-crankshaft engine of flat-H configuration. This engine, 
which was first fitted in the Hawker Typhoon, had a cylinder 
capacity of 36.7 litres and gave about 2,000 b. h.p. During the 
War the take-off power was raised to about 2,600 b.h.p. and 
the engine was essentially a low-altitude high-power-rating job. 

The history of engines between the two World Wars would 
not be complete without some mention of a famous light 
aeroplane engine, the D.H. Gipsy. There was developed by 
de Havilland after the First World War a truly practical light 
aeroplane, the Moth. Its first engine, the Cirrus, was designed 
by Frank Halford, using four cylinders of the old V-8 Renault 
procured from the stocks of the Aircraft Disposal Company 
who, incidentally, also built the original Cirrus series. Later. 
when the D.H. company entered the aero-engine field, Halford 
(who was then an independent designer) and his staff designed 
and developed for them a similar but somewhat larger engine, 
the Gipsy, which became the most reliable small engine and 
flew the (single-engined) Moth on many record-breaking flights 
over the oceans and continents of the World. 

In the 50 years that have elapsed since 1911 the power of 
the piston engine was increased from 50-100 to about 
3,500 b.h.p., and the specific (dry) weight reduced from 
3 Ib./b.h.p. to less than 1 1b./b.h.p. (0.85 Ib./b.h.p.). The 
specific power produced from a cylinder increased from 
7-8 b.h.p. per litre in 1911 to between 80 and 90 b.h.p. per litre 
some 40 years afterwards; and the power, which was all “ sea- 
level” in the early days, could latterly be reproduced at greater 
than 30,000-ft. altitude. 

There was between 1930 and 1950 a 200°, improvement in 
engine performance directly due to better fuel and supercharg- 
ing, and 20°. improvement in fuel economy in the same period. 
It was the introduction of tetraethyl lead to the fuel, to improve 
anti-knock value, which was largely responsible for this 
improvement. 

It is not proposed here to apologize for the comparative 
brevity of the last part of this article, which now follows, since 
the gas turbine is in its prime, whereas the piston engine’s long 
life in aviation is drawing to an honourable close. The latter 
should, therefore, receive more detailed and more lengthy 
treatment for historical reasons and because of the invaluable 
enginéering background that has been built up over the years 
of its intensive development, the practical value of which is 
directly reflected in the rapid progress of the gas turbine. 

The new era in aviation, which had its beginnings in the 
Second World War with the advent of the gas turbine, is quite 
revolutionary in the speed at which this engine routed the 
piston engine from military aviation and has now established 
itself as the prime mover of modern civil aviation. 

While there are three basic gas-turbine engine types, the 
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Left, the Rolls-Royce Dart gas turbine is used and flown all 
over the World. This is an R.Da 7. 


turbojet, the by-pass or ducted fan and the propeller turbine, 
the first predominates, particularly in the military field; but the 
by-pass or ducted fan is rapidly becoming the favoured engine 
in place of the turbojet for civil aircraft and may entirely 
knock out the propeller turbine. The latter has had its best 
innings in the smaller and medium-size passenger transport, 
such as the classic Dart/Viscount, but though other, larger, 
examples have been or are being produced in_ limited 
numbers for civil aviation, such as the Proteus/Britannia, the 
Allison/Electra and the Tyne/Vanguard, the propeller turbine 
seems to have a limited future—even the projected small fare- 
paying passenger machine will probably have a ducted fan. 

The development of the aero gas turbine has, naturally, 
brought problems of its own, but when it first arrived everyone 
thought that here was a nice, simple, smooth engine without 
the vibrational and torsional * excesses” of the piston engine; 
but it was duly discovered that this was not quite the case. 
While its innards rotated quite smoothly to all outward appear- 
ances, there was a good deal of aerodynamic and other 
excitation going on which could, and did, and still does, cause 
trouble (blade failure)}—mostly in the development phase. 

The centrifugal compressor of the early Whittle engine and 
others, such as the Goblin, Ghost, Derwent, Nene and Dart, 
etc., has generally given place to the axial type—with the 
exception of some much smaller engines for helicopter propul- 
sion and auxiliary power purposes. 

Incidentally, the gas turbine, large or small, is a “ natural” 
for the helicopter, because it cools itself and does not suffer 
the “agonies” of the piston engine at the tough cooling 
conditions of hovering at maximum-power conditions. 

On the score of weight (specific and installed), the gas turbine 
is much superior to the piston engine. The specific weight of 
an axial turbojet is between 0.2 and 0.3 Ib. per Ib. static thrust, 
which is equivalent to, say, 0.133 Ib./h.p.; and the specific fuel 


Above, the latest engine from the great Bristol Siddeley engine 
concern, is the BS 53 lift/thrust ducted fan engine which has 
been named the Pegasus. 


consumption is in the region of 0.80 Ib. per Ib. static thrust 
which, depending upon cruising speed, etc., would be equivalent 
to about 0.50 Ib./h.p./hr.—forgetting propeller efficiency and the 
fact that the piston engine could not do the same job anyway! 

A modern propeller turbine of high pressure ratio weighs 
about 0.40 Ib./e.h.p. and will have a specific cruising fuel con- 
sumption of approximately 0.40 lb./e.h.p./hr. or less. 

In round figures, the power of the propeller turbines in use 
today ranges from the Rolls-Royce Dart at 2,000 e.h.p., the 
Napier Eland at 3,500 e.h.p., to the Tyne at 5,500 e.h.p. 

The air-swallowing capacity of a gas turbine is enormous, and 
the airflow of a large turbojet of 20,000 Ib. s.t. (based on 1 Ib. 
of air per sec. producing 65 lb. of thrust) is nearly 500 tons 
per hour! 

Lightweight direct lift or VToL engines having a power/weight 
ratio of 17/1 are now in development. 

In conclusion, this has necessarily been a somewhat sketchy 
history and inevitably many important things have been 
deliberately omitted. However, the writer hopes that the reader 
will get some idea of the history and progress of aviation’s two 
prime movers in the half-century that has elapsed. More 
important is the inference, and fact, that the sheer engineering 
put into the aviation engine over the years has raised the level 
of mechanical engineering and manufacturing quality to the 
highest peak, together with the better knowledge of, and 
improvement in, materials of construction, and particularly the 
high-temperature alloys. 
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In anno nineteen double-one 
The aerodyne had scarce begun. 
(Most elder statesmen then preferred 
The aerostat—since proved absurd). 
The trend of younger men’s ambition 
Was flight, with wings, of their volition. 
While Governments sat on the fence 
There rose up a Grey eminence 
With vitriolic pen to chide 
The Blimps who sought to stem the tide: 
To urge and cheer the pioneers, 
Record events, and reach the ears 
Of influential types whose cry 
Had lately been that Pigs Might Fly. 
(Some doubtless yearned to see again 
Status Quo Ante ‘Aeroplane’.) 
Events moved fast: they always do: 
WORLD AIR SPEED RECORD—EIGHTY TWO! 
(it even went where it was aimed 
The second issue’s banners claimed). 
What is the air speed record now? 
FOUR SIX SEVEN FIVE KM/HOUR. Bow 
To progress (and the U.S.A.— 
Which does it almost every day.) 
In ’61 space flight began. 
With astronauts in astrakhan: 
“The Aeroplane’ was on the ball— 
Its title now embraces all, 
Since ‘Astronautics’ joined the name 
Which earned undying aerofame. 
That’s quite enough. Let AIR BP- 
Your latter-day contemporary— 
With much good will, congratulate 
Your Golden Jubilee, June 86. 
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Congratulations from The DOW TW Group 


Europe’s leading aircraft 
accessory manufacturers 


rr Undercarriages 
Propellers 
aii Powered Flying Controls 
“Nw Fuel Control Systems 
YEARS Electrics 
Seals and Mouldings 
Gearboxes 


DOWTY GROUP LIMITED CHELTENHAM ENGLAND 
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Above, Marshal of the Royal Air Force, Lord 
Trenchard, talking informally to members of 
the Air Wing of the Public Schools Officers 
Training Corps at Odiham on Aug. 2, 1938. 
He was accompanied by Air Marshal Sir Charles 
Burnett and Air Vice-Marshal O. T. Boyd. 


Above, in May, 1929, Sir Alan Cobham set Right, in July, 1933, Amy and 
off in the D.H. 61 Giant Moth (Armstrong Jim Mollison flew from 
Siddeley Jaguar) called «« Youth of Britain” Pendine Sands, South Wales, 
to give free flights to 100,000 school- to Bridgeport, Connecticut, 
children. Thetrip was sponsored by « The in a D.H. 84 Dragon. 
Patron Saint of Aviation,’’ Sir Charles 

Wakefield (centre, with Lady Cobham). 


C. W. A. Scott and Campbell Black in their 
winning D.H. Comet of 1934 at Mildenhall. 
Left, Lady Furness, Lord Furness right. 


Above, the start of the 
tremendous MacRobertson 
race from Mildenhall in 1934 
with the Mollisons’ D.H. 
Comet in the foreground, 
behind it the Boeing 247, 
the Pander and the Douglas 
D 


Right, Moth-erland in the 
nineteen thirties, Stag Lane, 
where the de Havilland rep- 
utation was built on its light 
aeroplanes and engines. A 
group of students from the 
Technical School. 
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HE smiling group* above with the 

R.Ae.C. certificate of achievement 
met together in March 1959 to celebrate 
an historic event which had taken place 
nearly 11 years before—the operation 
code-named “ Hare and Tortoise ~ which 
had made the headlines on both sides of 
the Atlantic, and had been screened on 
the newsreels at the cinemas. Conceived 
by the chairman of Temple Press 
Limited it was sponsored and organized 
by THe AEROPLANE. By combining the 
use of helicopters with a two-seater jet 
aircraft it brought the centres of the 
cities of London and Paris’ within 
46} minutes of each other. It was 11 
years before the time was beaten. And 
then by only six minutes. 


St Pauls 


SHOWING HOW.—In 1948 «Hare & 
Tortoise ’’ showed how the helicopter 
could be used to get air passengers 
between city centre and airport with 
minimum delay. Since then road 
transport has steadily worsened. 


ane 8, 9 a 1961 ; 
=! 
a 
z } 
> 4 
i /, 
q 
> 
Sa 
o 
: 


* REUNION IN PICCADILLY.—Left, (R. to L.) Capt 

K. G. Bartlett, Mr. Eric Greenwood, Mr. Alan 

Bristow, Mr. Norman Hill, Mr. Roland E. Dangerfield, 

chairman of Temple Press Ltd., Mr. Gerry Morel, 

Thurstan James, Col. Rupert Preston, Secty. of the 

R.Ae.C., Mr. Eric Adlington, Mr. T. Stanhope Sprigg 
at the « Hare & Tortoise ’’ Reunion Dinner. 


On the last day of September, 1948, 
the organizers gathered early round the 
bombed site which then existed next to 
St. Pauls and from their solitary wire 
link to Paris by way of Biggin Hill con- 
trol tower learnt that mist and low cloud 
made the operation impossible at the 
Paris end. Until noon the anxiety con- 
tinued only to reach a peak of intensity 
when Swiss in the Bristol helicopter, 
approaching from an unexpected direc- 
tion, ran into telegraph cables stretched 
between buildings. Those present 
watched the wires run up the nose to 
the rotorhead where they mercifully 
snapped. Within seconds after landing, 
the Lord Mayor's letter was aboard and 
on its way to Biggin Hill where the 


Gloster Meteor flown by Waterton and | | nnd 

navigated by Greenwood was waiting. OFFICIAL FIGURES Times (8.5.7) 

The weather was still bad enough for Dictate Time* pon 

the Meteor to overfly Orly It swept aan = P 

back and the letter was rushed to Bristow lars. mine, miles Lenina: 

in the waiting Westland-Sikorsky who Bristol 171 Helicopter Se Pulls = 15 94 
Pelle » Por arrived Biggin Hi 

had M. Pellevoisin of the Paris police dine teas departed Biggin Hill | 12 44 9% | 244 7 38 465 

aboard. Within 46 min. 44 4/5 sec. from arrived Orly 113 11 477/s 

London, the helicopter had landed at Les Westland-Sikorsky $.51 Helicopter departed Orly - ow 5 8.25 8 30'/s 58 

Invalides and the Lord Mayor's letter arrived Les Invalides | , 

was in the hands of M. Auburtin. vice- - 

president of the municipal council of Total elapsed time: 46 mins. 44*/s secs. Average speed centre to centre (221.5 miles): 284 m.p.h. 

Paris * These do not include “ handover "’ times 


Pictures on these pages show (far left) 
the Bristol 171 flown by Mr. E. A. 
Swiss leaving St. Pauls; at the top 
of the page the Gloster Meteor 7 
at Orly with the Westland-Sikorsky 
in the background and below, the a 
Westland-Sikorsky at Les Invalides ; Z 
alongside, M. Auburtin receives the 
Lord Mayor’s letter from Air 
Marshal Colyer, the British civil 
air attaché in Paris. 
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Protective Measures 


One of the most remarkable developments in the half-century 
has been that of the ejection-seat in which the contribution 
by the Martin-Baker Aircraft Co., Ltd. has been outstanding. In 
this picture Fit. Lt. W. T. H. Hay is seen at Le Bourget last 
week-end making a zero height, zero speed ejection with the 
rocket-assisted Martin-Baker seat. It was his second. 


Parachutes have come far since World War | when they were 

not issued to fighter pilots but only to artillery observers in 

balloons. The top picture shows a pull-off demonstration at 

a Hendon Show. That above is an interior of the Irving Air 
Chute Factory in 1940. 


JUBILEE TOO.—Cellon Ltd. are also celebrating their jubilee 

on june 8. Their progress is symbolised by the photograph 

on the left which shows the No. 1 grinding shop in the 

modern plant at Kingston-upon-Thames, contrasted with the 

pigment grinding shop (above) in use in the Richmond works 
in 1916. 
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ALVIS LEONIDES engines power the Hunting Provost and 
Pembroke, and the Scottish Aviation 


Prestwick and Twin Pioneer aircraft 


in service with the Royal Air Force 


A LV | S LEONIDES AERO ENGINES 


LIMITED COVEN TRY ENGLAND 
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New 


Single-phase 


Transistor Inverter 


This new, light-weight single- 
phase Ekco Transistor Inverter 
is designed to give thousands of 
hours of trouble-free operation. 
It provides a 400 c/s supply 
from a 28V nominal D.C. input 
ee without the use of moving parts 
with their attendant noise and 
maintenance problems. Both out- 
put voltage and frequency are 
held within close limits over 
a wide variations of input voltage, 
s output load and temperature. 
The Ekco single-phase Transistor 
Inverter is available in two power 
ratings: El8l, Rating 75 VA: 
E182, Rating 150 VA. 


For full details, write 
or phone 


EKCO 


ELECTRONICS 
LTD 


Sales Dept: 
Southend-on-Sea, Essex 
Tel: Southend 49491 


WPS 361 
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DAGENITE 


AIRCRAFT BATTERIES 


Pritchett & Gold and E.P.S. Company Ltd, Dagenite Works, Dagenham Dock, Essex 
DOMinion 0121 
London Airport Sales and Service Depot: Building 203D, Eastern Perimeter Rd. 
Skyport 4321 Ext 6023 
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AEI TOGGLE SWITCHES 
FOR AIRCRAFT 


One, two, three and four pole units rated up to 20 amperes. 

Developed for 28-v d.c. and 200-v, 400 cycles per second, 3-phase 
circuits. (Fully described in Publication 4636-81 available on 
request.) 

Light in weight yet of robust construction, all switches incor- 
porate wipe control action, double-break and are moisture-sealed. 

‘Pull-to-unlock’ types available with latching mechanism per- 
mitting locking of switches into or out of any specified position 
or positions and preventing accidental operation. 

Special switches can be supplied with latching mechanisms in 
a variety of combinations, and handles with or without lamps, to 
customers’ requirements. 


Please address enquiries to: 


Associated Electrical Industries Limited 


Aircraft Equipment Group 


COVENTRY ENGLAND 
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Above, inside the 1929 
Olympia Aero Show 
(London) the Fairey 
long-range monoplane 
in left distance. Right, 
the Short Silver Streak 
with Duralumin mono- 
cocque fuselage and 
metal-covered wings on 
the Short stand at the 
1920 Aero Show. 


Between the Wars 


Above, the successful 
Mayo composite design 
in which the heavily 
loaded long-range Mer- 
cury was air-launched 
off the Maia flying-boat. 


Right, the Dornier Do-X 
of which three were 
built, two being for Italy. 
First flying in 1929 with 
Siemens Jupiter radials, 
the prototype later flew 
to England with 12 
Curtiss Conqueror 
liquid-cooled engines. 


Above, a close-up of the Beardmore Inflexible 
(three Rolls-Royce Condors) during one of its 
rare appearances. It was a German Rohrbach 
design built under licence. 
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by Tue AEROPLANE 


HE Report of the Aeronautical Research Committee covering 

the year 1911 gives a good idea of the state of the art of 
test flying at the advent of THe AgRopLANE. Eiffel had 
published the results of his aerodynamic researches, and this 
book had been an inspiration to Mervyn O'Gorman who 
acknowledged its clear and systematic thinking as a lesson to the 
World. Applying the process to full-scale testing, the “ Farn- 
borough Flyers” under his direction began to consolidate the 
step-by-step, scientific methods of test flying originated by the 
Wright Brothers. In fact that tradition had been followed by 
all other pioneers, such as Voisin, Blériot, Farman and Ferber in 
France; and A. V. Roe and Cody in England. Indeed, in Europe 
generally, almost every notable pilot was a test pilot in a lesser 
way, tuning and adjusting rigging and engine to get flyable 
results. I remember Salmet assembling his Daily Mail Blériot, 
then meticulously inspecting it before making a series of short 
flights to get the trim right. Grahame-White was a test pilot in a 
similar sense, and particularly expert with engines. 

In 1911 at the Farnborough Army Aircraft Factory they were 
beginning to seek the relation of cause and effect. There 
Geoffrey de Havilland had just joined and was carrying out 
basic qualitative flight investigation on his F.E.1, which in turn 
led to O'Gorman’s plan to explore different forms of aeroplane 
on a comparative flight basis, giving rise to the F.E., B.E., R.E., 
and S.E. series. Concurrently, a handful of mathematicians and 
research scientists began to be recruited at Farnborough, and 
working mutually with de Havilland and later pilots, were quick 
to analyse the fundamental requirements of a flying machine 
and begin the long path to perfection that has led to the modern 
supersonic aeroplane, rocket weapon, and space machine. 
Mervyn O’Gorman was thus the originator of the first true 
aeronautical scientists, though he would have been very ready 
to admit that aeronautical research was not the exclusive 
property of any one nation. 

The opening issue of THE AEROPLANE, on Jne. 8 of that year, 
indicates the degree of attention which was already being paid 
to scientific measurement of variables governing the performance 
of an aeroplane. In an article entitled “ The Safety of the 
Vol-piqué,” the importance of fitting an “ air speedometer ” is 
stressed, and a method described of fitting a tube projecting 
12 in. in front of the wing, connected with a calibrated U-tube 
open to static pressure at the other end. Within months, a 
pressure-measuring head had been fitted to the new B.E.1 
designed at Farnborough by F. M. Green and Geoffrey de 
Havilland. This same issue of THE AFROPLANE reminds one that 
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Harald Penrose Recalls 


The Pursuit of Test Flying 
in the Last Half-century 


Some of those who participated are recalled 


copyright photographs. 


Major A. R. Lowe, later a strong supporter of the Prandtl 
theory, was then a scientific pilot of no mean distinction, who a 
few months later became chief designer to Vickers, Ltd. 

Swiftly, three distinct types of test pilot began to emerge. 
The first was the Farnborough research pilot, whose province 
was basic investigation of stability and control, or the develop- 
ment of advanced items such as oleo-legs and flying instruments 
De H’s flying was soon augmented by Busk, followed by Kemp, 
Wingfield-Smith and Spratt in those earlier days. As a result, 
in 1912 the B.E.2 emerged as a refined and elegant biplane, 
superior to any in the World. Although until the middle of the 
First World War Farnborough pilots were considerably engaged 
in flying prototype Factory designs, they increasingly became 
involved in every facet of research, until presently they were no 
longer concerned with prototype flying except to investigate 
inexplicable snags found in manufacturers’ new designs. 

The second distinct class of test flying was handled by military 
and naval pilots who flew a manufacturer’s new types for 
Service “acceptance,” passing judgment on _ performance, 
handling or operational qualities. Their assessment in earliest 
days tended to be a matter of personal opinion, too often given 
by a war pilot posted to test-work for a “ rest.” It was in 1916 
that a young pilot-scientist, Lt.-Col. (later Sir Henry) Tizard, 
with Major Mayo in the Test Flight at Upavon, first 
established an orderly system of check-testing. Their methods 
of performance measurement and reduction to standard atmos- 
pheric conditions formed the basis of all future test-work by the 
subsequent Aeroplane and Armament Experimental Establish- 
ment stationed at Martlesham for more than 20 years, and 
transferred at the beginning of the last War to Boscombe Down 
Nor must the equivalent Marine Aircraft Establishment at 
Felixstowe be overlooked, for much valuable research and 
assessment were conducted there with seaplanes, amphibians 
and flying-boats. Indeed the system initiated by Tizard became 
the standard from which the testing methods of all other 
countries, including the U.S.A., are derived. 

The pilots of the aircraft industry, making the third group, 
have always been primarily concerned with implanting satis- 


Left, Cyril Uwins, chief Bristol test pilot, between R. H. Fedden 
(not yet Sir Roy), designer of the Bristol Pegasus engine, and 
Rex Pierson, designer of the Vickers Vespa, in which Uwins 
put up a World’s height record of 43,976 ft. on Sept. 16, 1932. 


Below, middle, C. S. Staniland, Fairey chief test pilot, in front 
of the Fairey Fox Mk. 2 0f 1932. Below, right, Bill Thorn, chief 
Avro test pilot, who died in the Tudorcrash of August, 1947, 
in which the designer, Roy Chadwick, also lost his life. 
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Above, Frank Barnwell, designer of Bristol aeroplanes who did 
his own test flying, in a Bristol Trainer with the radial 3- 
cylinder Lucifer engine. He is taxi-ing past an Autogiro. 


factory flying characteristics on the successive new creations of 
their company. The requirement was simple. An aeroplane 
had to be given conventional responses already proved by 
custom to be within the ready capability of a man’s mental 
reactions and strength. 

In earlier years these pilots essentially were yardsticks by 
which an aeroplane could be calibrated in terms of personal 
impressions in the absence of precise figures and recording 
apparatus. Theirs was a deliberative assessment of instinctive 
reactions when manceuvring a machine. Presently they learned 
how to induce separated manceuvres of pitch, yaw, or roll which 
simulated the more confused movement of the aeroplane in 
rough air or swift manceuvres, and so began to assess the action 
of individual controls. 

A concise, clear account of methods of examining stability 
and control behaviour, including spinning and diving tests of 
the ‘20s, was given by Cyril Uwins, the chief test pilot of the 
Bristol company. in a lecture in the spring of 1929. It became 
an enlightening, guiding theme for a number of industrial pilots 
in the ensuing decade. A wind-tunnel would give reasonable 
first approximations to the required controllability, balance and 
stability—but at times was wildly out. Every prototype, in my 
experience, required alteration in greater or lesser degree to 
give reasonable behaviour before attempting more arduous 
tests. 

In fact test flying, whether industrial or research, has always 
necessitated step-by-step procedure. In so doing other facets 
became revealed, which in turn require progressive palliatives 
but inevitably, some early assessment has to be made of perfor- 
mance despite gross imperfection of control, or demonstrations 
(such as Farnborough) must be given where the machine is 
made to manceuvre as though it was the most perfect creation 
in the World. A test pilot must be a strong artist, as well as a 
speculative specialist. 

hen, aS a university student, I first came in contact with 
test flying in the mid-20s it was already a science where quanti- 
tative measurements backed qualitative judgments, and were 
correlated with wind-tunnel and performance calculations. 

A pilot is guided by a close-knit group responsible for the fun- 
damentals of a design. He does not work on his own, but becomes 
as closely integrated with the team as the aerodynamicist. 
stressman or electronic engineer. At Westland, it was interesting 
to find that the chief test pilot was an M.A., and had succeeded 
an engineer pilot who was a B.Sc., and that the advisory pilot 
was Geoffrey Hill, M.A., designer of the Pterodactyls and sub- 
sequently professor of mathematics. The men responsible for 
design and technical correlation not only were scientists but 
had the fullest understanding of a pilot’s methods and require- 
ments. Maybe they were something of psychologists as well 
That still did not always ensure a good aeroplane, because the 
whole process was evolutionary—knowledge growing with every 
new machine. 

Although one used the simplest measuring devices wherever 
possible, there were a number of special instruments available 
for test and aerodynamic research purposes. An air-log was 
used to check position error. We could record the attitude of 
any control surface continuously on a light-sensitive film, by 
means of an instrument attached to the tail or wing, and could 
even synchronize simultaneous records through clockwork con- 
trolling the lamp circuits. Where a simple spring-balance was 
impracticable, a recording control column was used to measure 
the force applied to the control column, and a three-axis gyro- 
scopic turn recorder could measure the three components of 
the instantaneous angle of velocity. Similarly, a three-axis 
angular acceleration recorder was being developed to supple- 
ment an existing single-axis unit which could measure five 
oscillations a second. A rate-of-descent meter consisted of a 
hot wire anemometer in a pipe connecting a thermally insulated 
capacity chamber with a static head, and could indicate rates 
of descent of 1 ft./sec. with a lag of half a second. We had a 
flowmeter, and already there was an automatic observer 
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Above, Bert Hinkler (left) 
who became famous for 
his long-distance solo 
flights in light aeroplanes 
and (right)Charles Barnard. 


Right, Major J. H. Cordes, 

then chief Handley Page 

test pilot, in a Hampden’s 
cockpit. 


Above, two famous rotary-wing test pilots: (left) the late 
H. A. Marsh and (right) R. A. C. Brie, both in front of a 
Cierva Autogiro which they did so much to develop. 


Above, H. M. Schofield (right) in front of a Monospar twin- 

engined four-seater, the designer H. J. Steiger on the left. 

Schofield had a lucky escape at Venice in 1927 when the Short 

Crusader Schneider Trophy machine crashed because the 
aileron controls were crossed. 
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comprising a small cinematograph camera which gave the 
readings of a number of dials on a single film. 

The “bible” of aircraft design was AP.970, defining the 
strength and performance requirements. To this shortly was 
added a compendium known as Section 9, stipulating and 
describing the air and ground operational qualitative and quan- 
titative maneeuvres and tests, together with instruments required 
By this all-embracing set of standards every landplane and sea- 
plane must be cleared. In addition powerplant tests were 
defined to ensure engine suitability in every respect, together 
with the operational functioning of aircraft and engine ancillary 
equipment. Substantially the same, but amended with changing 
design and type of power unit, AP.970 remains mandatory. 

While successive groups of Farnborough pilots over the years 
have pursued their detailed research work on instruments. 
spinning, flutter, controllability, radio, navigational methods 
and so on by experiment after experiment, the industrial pilot 
has been involved not only in getting his machine into a suffi- 
ciently satisfactory state to undergo the tests of AP.970, but 
also in proving that euphemistic phrase by which designers and 
engineers disguise their sins of omission—the “design and 
structural integrity.” Sometimes the wings just fall off or the 
tail breaks, but more often it involves the pilot in research 
work of first magnitude, for the aberrations of a prototype 
on occasion can be fantastically beyond the experience of any 
squadron or commercial pilot. Many a time operational users, 
on finding obvious residual faults in the machine they are flying, 
must wonder at the attitude of mind of a test pilot who can leave 
them uncorrected. In fact these are only residual characteristics of 
something which has been far worse, but where the exigencies 
of time and production preclude fundamental design changes 
and necessitate minimum modification until the fault is just 
tolerable. To develop a machine for so long that it has become 
obsolete as a fighting machine or transport is, of course, useless. 

Indeed, today it is even more difficult to make fundamental 
changes than of old. The engineering is too complex, too big, 
and too expensive. Yet in some ways testing is easier. Aero- 
dynamics are less of a gamble because scientific knowledge has 
so immensely increased. No longer has such careful balance of 
aerodynamic forces to be achieved in order to make a control 
surface the size of a barn door capable of precise movement 
within the strength of the pilot. Power controls, though they 
have introduced other problems, have simplified this major 
necessity. No longer is the first flight a gamble as to whether 
the aeroplane will be controllable at all. It will usually fly 
closely in accordance with predictions, however complex its 
many “systems” and however involved the methods necessary 


to record the behaviour of every part of its mechanical and 
aerodynamic being. 


Step-by-step procedure remains just as 


Left, Hubert Broad who will 

always be remembered for 

his part in test flying many 
famous D.H. designs. 


Below, the Hawker team 

in 1932: Philip Lucas, 

Bulman and 

‘ al P. E. G. Sayer who lost his 
life flying in 1942. 


All in the day's work—Philip Lucas, then a test pilot with 
Hawkers, brings home a Hurricane with a damaged canopy. 


necessary, but it will take an immensely long period of time to 
investigate the functional, reliability, and operational problems 
under increasingly severe flight conditions and to analyse the 
sum total of tests. Compared with aeroplanes of an earlier 
generation the development will be infinitely more expensive. 

Many industrial test pilots have spent 20 or more years 
engaged on prototype flying with a long series of often widely 
differing aircraft. They may have joined their manufacturing 
company with an already established background of test flying, 
research, or engineering experience, but the fundamental quali- 
fications are assured perfection of piloting technique and quick 
reaction, coupled with a perceptive and analytical mind. For the 
rest, the initial programme is largely skilled improvisation in 
tackling whichever flight snag the test pilot considers to be of 
overwhelming importance. With every new aeroplane it will 
be something different. In a sense, difficulties encountered 
with a previous machine afford “ experience” to the pilot, as 
to any other research worker, only in the most generalized 
way, and is rarely directly applicable with other aircraft. Pilot, 
test team, and engineers have to get down to first principles 
time and time again. 

In the between-war period, the rapid sequence of a score or 
so prototypes made it easier to introduce assistant pilots to 
scientific outlook, by enabling them to experience, under the 
guidance of the chief pilot, the degree of fault which could be 
encountered and the method of overcoming it. They assimilated 
with first-hand experience the whole atmosphere of flight 
testing and rectification, and could later observe the reaction 
of test squadrons in reassessing the machine from their point of 
view. The latter could be both discouraging and enlightening: 
but usually a most co-operative spirit exists between the manu- 
facturer’s pilots and those of the user. Both know the necessary 
degree of suitability beyond any argument of purely business 
associates, even though it may not be attained on the score of 
expediency. 

An outstanding pilot from a fighter squadron has in the past 
usually made a remarkably good test pilot. Others, of the same 
calibre, have often been drawn into the manufacturing industry 
from the A. and A.E.E. and R.A.E., with the advantage of 
several years familiarization with flight trials assessments 
though not necessarily with the trials and errors of prototype 
development testing as known to a manufacturer. But now, with 
aircraft so much more complex and valuable, and with develop- 
ment time so lengthy and expensive, it is of paramount 
importance to avoid wasted flying and damage through 
inexperience of a tyro test pilot. No longer is it sufficient to 


draft a promising pilot direct from squadron to testing 
establishment; nor, with so few prototypes, the same 
opportunity for a manufacturer to train him ab initio. Instead 


it is essential he is given pre-training in aerodynamics and flight 
test methods. To that end the Empire Test Pilots School was 
formed. Not only has it proved invaluable to the test 
establishments, but manufacturers have equally been aided in 
having a pool of pilots to draw upon occasionally for their own 
staff, and a place where they can send their own apprentice 
pilots for preliminary, though extremely expensive, training. 

At that, an aircraft manufacturer will still have to develop 
and teach all new flying techniques required for each uncon- 
ventional aircraft that sets a new look to the future, such as jet 
lift machines, hovercraft, the Rotodyne, and rocket fighters. 

Test flying has an overwhelming fascination for its disciples 
They are no more a race apart from their fellows than the hard- 
riding horsemen, car racers, or ocean racing yachtsmen—though 
perhaps they temper their enthusiasm with dispassionate 
techniques. There is deep satisfaction in taking part in the 
design conception of an ambitious and difficult project; watching 
it grow from calculations and drawings into shaped metal parts 
and components; finally to have full responsibility for the 
completed creation, and teach it how to fly to the satisfaction 
of other pilots and the benefit of national prestige. There is in 
any case the ever renewed pleasure of flight itself and the 
changing yet eternal beauty of earth and sky. 
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After intensive evaluation trials, 
the Marconi AD2300 Doppler 
Navigator has been ordered for 
the entire Comet fleet of British 
Overseas Airways Corporation. 


MARCONI 


AIRPORT AND AIRCRAFT RADIO SYSTEMS 


MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED * CHELMSFORD * ESSEX 
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Left, early days at Croydon 
as (1920). On the extreme right 
the B.A.T. F.K. 26 (Eagle Vil) 


fr to it the D.H. 16 (Napier 


Travel, Ltd., and, extreme left. 
the Westland Limousine and 
D.H.9. 


= Lion) of Air Transport and 


Contrasts in 


Civil Aviation 


Right, Croydon about 1934, with the 

Handley Page H.P.42 (four Bristol 

Jupiters), of glorious memory, and 

a Westland Wessex (three 140h.p. 
Genet Majors). 


Left, early days (1950) of 

Silver City. Three Bristol 

Freighters on the apron at 

Lympne. Last year more 

than 90,000 cars were 
carried. 


Right, the British turboprop 

that showed the way. 

Viscounts of the B.E.A. fleet 
in a wintry scene. 


Right, B.O.A.C. Comet 
G-ALYT in African sunshine. 
The first scheduled airline jet 
service in the World was from 
London to Johannesburg. 
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Getting 
out 
into Space 


In four short years man has 
progressed from putting up un- 
recoverable instrumented 
satellites to firing manned 
orbital spacecraft, in one of 
which a Russian travelled right 
qt round the Earth and back to 
land in|108 minutes. 


Above, the rocket that started it all in 1944— 

the German A-4 or V-2 developed at Peenemiinde 

under Dr. Wernher von Braun who later, in 

America, engineered the Redstone rocket which 

launched Cdr. Alan Shepard's Mercury capsule 

on a 302-mile long, 115-mile high, ballistic flight 
from Cape Canaveral on May 5. 


Above, Lunik |, which passed within 
4,500 miles of the Moon and went into 
orbit around the Sun in January, 1959. 


Below, first living creature to orbit the Earth 
was the dog Laika which contained in the 
pressure cabin of Sputnik Il was launched on 
Nov. 3, 1957. Sputnik Il was not recoverable. 


Above, the four-stage Jupiter C (Juno I) which sent America’s first 
successful artificial satellite, Explorer, into orbit on Jan. 31, 1958. 
Satellite discovered radiation belt girdling the Earth. 
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' Above, a diagrammatic view of Lunik Ill with which the 
' Russians obtained photographs of the far side of the 
q Moor in October, 1959. 


1, window for camera; 2, motor of the orientation system; 3, solar 
monitor; 4, solar battery section; 5, shutters of the temperature 
regulation system; 6, ‘“‘thermo-screens"™: 7, aerials; 8, research 
j equipment 


Above, ejectible capsule 
of Soviet Spacecraft Il 
which returned the two 
dogs Strelka and Belka 
from orbit in August, 
1960. Launching was a 
preliminary to Major 
Yuri Gagarin’s success- 
ful orbital mission on 
Apr. 12 this year. 


Left, America’s Atlas 
1.C.B.M. which achieved 
a “breakthrough” in 
structural lightness by 
using thin-wall pressure 
stabilized tanks of stain- 
less steel which also form 
the outer skin of the 
rocket. It is also 
scheduled to launch the 
Mercury space capsule 
into orbit and serves as 
the booster for several 
American space projects. 
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Electronic Components on Show 


Held for the first time at Olympia, this 
year’s exhibition put on by the Radio 
and Electronic Component Manufacturers 
Federation from May 30 to Jne. 2 was bigger 
and better than ever, Inevitably the 
emphasis was almost entirely on commer- 
cial and industrial products but among the 
very large number of exhibits could be 
detected a certain amount of equipment 
intended primarily for aircraft, aero-engines 
or guided missiles. 

More apparent, though, was the influence 
that aeronautical engineering—particularly 
that section of it directed towards guided 
missile development—has had in the evolu- 
tion of radio and electronic equipment. 
Miniaturization and, now, “ micro-miniaturi- 
zation” are trends which owe a great deal 
to aviation in one form or another—and they 
were much in evidence. 

Among the well-known names to be found 
among the stands, pride of place must go to 
the Plessey Group for the largest display. 
Their exhibits included a range of servo 
components by Ketay, Ltd.; connectors, 
including the new Mk. 9 brass unit for 
ground connection of guided missiles: and 
medium and heavy duty relays, from the 
electrical division, for aircraft and guided 
weapon application. 

Elliott Bros. (London), Ltd. showed their 
microwave components used in radar, tele- 
communication and measuring systems. A. K. 
Fans, Ltd. showed a remarkable little Mini- 
cube Dorion measuring | in. all round and 
used for cooling airborne electronic com- 
ponents. And on the stand of Thermionic 
Products (Electronics), Ltd. was their new 
six-channel, magnetic, airfield tape recorder. 

An item of particular interest on the 
Joseph Lucas stand was a data storage unit 


for the U.K./U.S. satellite to be launched by 
a Scout rocket next year. his has been 
designed and developed for the electron 
physics department of Birmingham University 
by G. and E. Bradley, Ltd., an associate 
ot Joseph Lucas, and is to be used in experi- 
ments to measure electron density levels. 

Miniature Electronic Components, Ltd., 
illustrated its development work in the past 
12 months in the field of miniaturization. 

Two of the larger concerns which were 
also well in evidence were Marconi’s Wire- 
less Telegraph Co. and the Thorn Group. 
Both had imposing displays of the many 
and varied items they produce for the radio 
and electronics industry. 
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Civil Midas 


Midas, the flight and maintenance record- 
ing equipment produced by Royston 
Instruments, Ltd., is to be fitted to a DC-8 
of T.C.A. for full evaluation during com- 
mercial operations. The results are then 
to be passed on to IATA. Midas has already 
been flight tested by SAC. 

The recorder being fitted to the DC-8 is 
the CMM.400/7D/60 which was on show 
at the Paris Salon. This will record 270 
parameters together with G.M.T., date, 
aircraft, flight and stage numbers, and is 
primarily intended for routine maintenance. 
Operating on a 115-v., 400-cycle power 
supply, it has a top speed of 1/10 in. per 
sec. and a recording duration of 60 hr. It 
has two units, the first consists of the time 
multiplexing switch, power supplies and 
electronics and also the mandatory F.A.A. 
transducers. The second, which is fireproof, 
contains the tape transport and cassette, 


Ensuring 


Cleaniiness of aviation fuels is naturally 
of paramount importance to fuel companies 
and airline operators alike. For a number 
of years the BP research centre at Sunbury- 
on-Thames has been working on a method 
of detecting and measuring the amount of 
water and solid material that is in the fuel 
actually being put into an aircraft's tanks. 
Now, with the development of a new 
monitoring device known as Aquascan, BP 
has produced an instrument which will 
measure on a continuous basis the undis- 
solved water content in aviation turbine 
fuels. 

Water is inevitably present in such fuel in 
a dissolved state, i.e., in solution: and pro- 
vided it remains in this state it is not unduly 
harmful to engine operation. Free water 
can be eliminated by careful fuel handling 
methods. 

It is the presence of water in an undis- 
solved state, i.e., in suspension, which can 


The Aquascan control 
box mounted above 
the refuelling controls 
of an Air BP Yorkshire 
super-fueller. 


Clean Fuel 


have serious consequences. Undissolved 
water takes the form of extremely fine drop- 
lets, giving the fuel a cloudy or hazy appear- 
ance because a certain amount of light is 
absorbed by the water droplets. 

Using this principle BP has produced the 
Aquascan. In this instrument there is a 
light-absorption comparator in which 
two beams, from a single light source, are 
compared photo-electrically 

One beam passes through an absorption 
cell filled with fuel exactly as sampled from 
the fuel delivery stream. The other beam 
passes through an identical cell, in which 
the fuel is heated to cause any undissolved 
water in the fuel to pass from suspension 
to solution and thus cease to be visible. In 
the second cell, therefore, there is a refer- 
ence fuel visually identical with the fuel 
being delivered in all respects except one—its 
light-absorption potential. 

An optical comparison of the two samples, 
the cloudy and the clear, will, therefore, 
indicate the degree of light absorption in 
the unheated sample, and this can be attri- 
buted only to the presence of undissolved 
water. The amount of this light absorption 
is shown on a dial calibrated in parts of 
undissolved water per million parts of 
fuel. 

If the undissolved water content of the 
fuel exceeds the permitted maximum 
(IATA’s permitted maximum is 30 parts per 
million) then an automatic shut-down device 
is actuated to stop the fuel flow. Fuel con- 
tinuously passes through the instrument 
during the entire fuelling operation which, 
therefore, accurately measures any undis- 
solved water. 

Field trials with the Aquascan unit are 
taking place in four European countries and 
at a North American centre so that per- 
formance of the instrument under various 
climatic conditions may be assessed. Plans 
for introduction of the unit by Air BP call 
for it to be fitted to all fuellers now coming 
into service and also to those already in 
use dispensing turbine fuels. This will 
involve the first 100 units or so. 

When production for Air BP is complete, 
the Aquascan will be made available to 
other refuelling concerns at an approximate 
cost of £400 per unit. Trials for monitoring 
hydrant refuelling are now taking place. 


Aviation Calendar 
ine. 9 
Tarbes.—International Gathering for the Pilgrim- 
age of Wings to Lourdes; until Jne. 11. 
10 
Dieppe.—Dieppe Acro Club International Rally; 
until Jne. 11. 


Jne. 15 
Lee-on-Solent.—R.N. Air Station At Home. 


Ine. 17 

Alconbary.—U.S.A.F. Armed Force Day Open 
House 

Angers.—Acro Club of the West, W.nes, Flowers 
and Chateaux of Anjou Rally. 

Bristol.—Nationa! Flying Display organized by 
Bristol Corporation, at Lulsgate Airport. 

pley.—R.Ac.S. Rotorcraft Section Helicop:er 

Rally and Garden Party, at Dunsborough Park. 

Yeovilton.R.N. Air Station At Home. 


Company Notices 
NEW COMPANY 

Beagle Aviation Finance, Lid. (692.785).—Private 
co. Reg. May 16. Cap. £100 in £1 shs. To carry 
on the business of financiers for the promotion of 
the leasing, letting on hire, sale for cash or on 
credit, hire-purchase or other means of disposal of 
all kinds of aircraft. Sols.: Allen and Overy, 9-12 
Cheapside, E.C.2 


New Patents 
APPLICATION ACCEPTED 
872.602.—H. M. Hobson, Ltd.—* Flying contro! 
systems for aircraft." Oct. 27, 1958. (Oct. 
25, 1957.) 
Printed specifications of the above will be avail- 
able on Jiy. 12, 1961, and the opposition period will 
expire on Oct. 12, 1961. 


Personal Notices 


BIRTHS 

Cattley.—On May 20, at the French Military 
Hospital, Fontainebleau, to Pamela (née Cook), 
wife of Fit. Lt. J. E. Cattley—a son. 

Norman.—On May 22. at P.M.R.A.F. Hospital 
Halton, to Kay (née Knight), wife of Fit. Lt 
F. L. G. Norman—a daughter 

O’Donnell.—On May 18, at Marlow, to Monica 
Joan (née Surflect). wife of We. Cdr. G. C 
O'Donnell, R.A.F. (retd.—a daughter 

Riley.-On May 19, at Craigtoun Hospital, St 
Andrews, to Eileen, wife of Fit. Lt. D. Riley—a 
son 

Sears.—On May 28. at R.A.F. Hospital, Aden, 
to Deirdre, wife of Fit. Lt. J. N. Sears—a 
daughter. 


DEATH 
Snowden.—On May 24, at R.A.F. Hospital, 
Halton, We. Cdr. John Snowden, D.F.M., R.A.F. 
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Mae yrgnied by Geographies Map Co inc 


AIR CARGO SPECIALISTS” PLAN NEW FREIGHT SERVICES WITH SWING-TAIL FORTY FOUR 


In the light of current developments in Air Cargo, inevitably, the disposal will result in a “profitable 
we challenge you to consider this statement: ARE YO loss," because it can be shown that the Forty Four 
the time has come to make a searching reap- is the only all-cargo aircraft able to operate ata 
praisal of air freight operations if they are being profit, either domestically or internationally, under : 
conducted with obsolete piston-powered passen READ the new low freight rates. In a short period of time, a 
ger aircraft that have been converted for cargo the losses incurred on the sale of the outmoded ie 
use We are convinced that these aircraft, converted equipment will be recovered by the 
although they may still represent a multi-million swing-tail Forty Four. Any General Dynamics or 


dollar book investment, should now be disposed of, Canadair official would welcome the opportunity 


notwithstanding current market prices, and re- to discuss this in more detail. 


*Flying Tiger Line/ Seaboard World Airlines/Stick Airways 


CANADAIR Generac ovnamics GIL ID 


Please address enquiries to European Representative: John C. Winterburgh, Canadair Services Limited, Princes House, 190 Piccadilly, London W.1., England 


placed by the modern all-cargo Canadair Forty Four 
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For automatic accuracy — B y A 
Rate of Climb Tester 


This twin contacting manometer is designed for testing 
Rate of Climb Indicators automatically at any height 
between sea level and 100,000 feet, with facilities for 
setting to prevailing barometric pressure. 


For further details write to: 


BRYANS AEROQUIPMENT 
LIMITED 


WILLOW LANE MITCHAM JUNCTION 
Telephone: MiTcham 5134 (5 lines) 


SURREY 


JUNE 8, 1961 


for 
EFFICIENCY 


The full, smooth, parallel bore of the 
Saunders Spherical Plug Valve permits 
flow efficiency equivalent to that of the 
pipeline to which it is fitted. 


OPEN 


Torque is low at temperature extremes 
due to spring loading of annular dia- 
phragm seals. 


OPERATION 


Spherical seat sealing is augmented by 
flexible diaphragms ensuring that the 
higher the pressure the tighter the seal 
becomes. 


SHUT 


The Motorised Mark 4 model illustrated 
packs its efficiency in one compact unit 
with the electrical gear, achieving light- 
ness by eliminating surplus metal. 


LIMITED 


=== 


Aircroft Division 


BLACKFRIARS ‘STREET, HEREFORD 


Telephone 3125 
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BURNLEY AIRCRAFT PRODUCTS LID. 


FULLEDGE WORKS - BURNLEY - LANCASHIRE - ENGLAND 


Telephone 7681 Burnley (5 lines) Telegrams ‘AIRCRAFT " Burnley. 


REPAIR DIVISION: BRITANNIA WORKS - QUEENSGATE - BURNLEY Telephone 4102, 
Associated with RENFREW AIRCRAFT & ENGINEERING CO. LTD., RENFREW, ONTARIO, CANADA 


| | Wf 
| Suppliers of High Quality | 
| ine Combustion 
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When Britain Sells Abroad 


“Bestobell”’ Aviation products are justifiably in the first flight 


Every British, and many of the world’s aircraft, 

are fitted with Bestobell”’ products— 

Flexible Connectors and Bellows for cabin air-conditioning 

and de-icing systems. 

Asbestos Fire Seals, Insulation, Silicone and Synthetic Rubber products. 


Flexible Hoses for airborne and ground equipment including 
air-starting and air-conditioning hoses. 


BELL’S ASBESTOS AND ENGINEERING LIMITED 


Aircraft Division: Bestobell Works, Slough, Bucks. Telephone: Slough 23921 


FLIGHT OPERATIONS INSPECTORS 
AND OPERATIONS OFFICERS : 
MINISTRY OF AVIATION 


Flight Operations Inspectors must hold an Airline Trans- 

ort Pilot’s Licence or be able to obtain one very quickly. 
Their duties involve considerable flying. They are appointed 
to Grade | in the Operations Officer class after a short 
training period in Grade Il. 


Operations Officers must have held an Airline Transport 
Pilot's, Senior Commercial Pilot’s or Flight Navigator's 
Licence and have had recent experience as pilot or navigator 
in civil air transport ; but, exceptionally, extensive flying and 
considerable recent experience in other operational fields of 
aviation may be accepted instead. Appointment is to Grade Il 
or, for candidates with outstanding qualifications, Grade Il. 


SIHL SI LVHM 


Berks. 


Telegrams: Duraquip, Maidenhead. 


Salaries are under review. Present scales (Inner London) are: 
Grade! : £1,675 rising to £1,985. 
Grade ll: £1,220 (at 31), £1,260 (at 32 or 


Equipment Ltd., Kings Grove, Maidenhead, 


over) rising to £1,605. cS 
Grade Ill: £795 (at 23) to £1,160 (at 32 or - 
over) rising to £1,200. 3 
= 
Both men and women may apply. Candidates must be at & 
least 23 on 1st july 1961 and be of good general education, ‘a 
normally with School Certificate or equivalent. Preference - 
given to those with Higher School Certificate (or equivalent) — @ 
with a pass in a mathematical or scientific subject, or 
j ion. Additi ‘or i- Ue t is one of the many electro-mechanical devices from the range of 
of end supplied to the aircraft and nuclear industries. We also 
manutacture : 
practice, aerodrome planning, radio and radar aids to Admirelty Pattora Key and cafany switches. 

oaxial and multipole plugs and sockets. 
navigation, French or Spanish. A Indicator lamps (non-sealed MES pattern). 
Prospects of pensionable employment and promotion. Write The Reglo-SBAC wiring system. 

Civil Service Commission, Burlington Gardens, London, W.1 

. : ; ; or customers’ special requirements we prepare : 
for — form quoting 5296/61. Closing date 30th June, Cable forms and connectors. 
1961, for interviews in July. Wiring harnesses. 


High performance relays. 
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VICKERS/V.C.10 
olpotaling 


Boulton Paul Power Controls 


PUTTING US IN THE PICTURE 


Optimum performance of the spoilers of 
the V.C.10 aircraft in their dual role 

of airbrakes and augmentation of 

aileron power, is assured by the use of 


Boulton Paul Spoiler Jacks Past performance is a guarantee of 
incorporating rotary control valves. future reliability. 
Precision positioning and high system LOOK TO B.P.A. 


rigidity are hallmarks of this design. for power control systems to 


meet new requirements. 


BOULTON PAUL AIRCRAFT LTD 


WOLVERHAMPTON ENGLAND 
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ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Thursday's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisernents received too late for a particular 
issue are automatically inserted in the 
succeed one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15%, for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided. 
REMITTANCES—Cheques and posta! orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics,” Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
The Aeroplane and Astronautics."’ Commission 
1% (minimum 2/-) on amount deposited 
BOX NUMBERS—Privace advertisers desiring 
to have replies sent care of ‘‘ The Aeroplane and 
Astronautics,"” may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane Astronautics,” Bowling Green 
Lane, London, E.C.1 
THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes. 
HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, Engiand. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839. 
BRANCH eee Bayliss House, Hurst 
Street, Bir . 5. : Midland 6616 
50 Hertford Street, Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
6114-8. 12 Renfield Street, 
Tel Glasgow Central 1413 


and economical aeroplanes 


Cheek 4 or 5 


airframes, 


EXPERIENCE 


Cables : 
Shackhud, London 


TRANSPORT 
AIRCRAFT DIVISION 


DE HAVILLAND RAPIDES. 
sold three Rapides we are 
companies who still wish to operate these reliable 


certain there are 


Two Rapides we can offer with zero bours since 
less than half life on 
engines, X5 propellers, § seats and VHF radio 


VICKERS VISCOUNTS. Our transport aircraft 


sulted 


PART EXCHANGE WITH 
OTHER AIRCRAFT OR CARS 


Having recently 


and more 


Britain's new persona itive aircraft, the Beagle. Auster 


BUY BRITISH—BUY BEAGLE 
and buy it from Shackleton’s ! 


LIGHT AIRCRAFT DIVISION | EXECUTIVE AIRCRAFT | 


DIVISION 


DE HAVILLAND DOVE MARK 6. The first of 


our Executive Doves is about to be finished by 
je Havillands Here is your chance to purchase 
ne of the finest executive aeropianes ever 
bnilt Complete luxury and comfort for 6 
passengers Zero hours throughout and a new 
interior 


PIPER COMANCHE 25@ AUTOFLITE. 


model. 465 hours since new Dual VHF, VOR 


frequently information concerning used > 
Viscount aircraft Our records concerning these Aired is available at last and can be bought direct trom | ADF, and Marker Beacon Availaole for in 
aeroplanes are constantly modified as sales take | Shackleton's. The first production Airedales have been | mediate delivery in this country, with current | 
piace and we should be happy to make this | PUr hased by our company, with deliveries commencing | yajidated C. of A | 
special service availanle to scheduled or indepen- | Shortly | 
dent transport operators throughout the World, | Cruising 141 m.p.h miles, fuel 
Currently available are Viscounts of the 700 and | CO@*Umption 6) gallons per hour, comfortable accommoda 
700D 8 ries, the 800 Series and the 810 Series tion for four people and luggage, superb appearance and CREDIT TERMS ARRANGED 
styling, this is undoubtedly the finest light aeroplane in the 
World 


NEW OR USED | 
AIRCRAFT SUPPLIED | 


PIC 


AIRCRAFT FOR SALE 


ETER S. CLIFFORD AND CO., LTD., offer:— 


9 Seer ustom Auto Flite Tri-Pacer fitted 
1 6 th coming 150 h.p. engine, airframe 
hours 196 hours 80, C of A. expires May, 
1964, fitted Collins V.H.F. Narco Mk. 6 V.O.R. Lear 
A.D.F 12E spats and many extras, for immediate 
delivery, £5.75 

USTER V Lycoming engine 30 hours since com- 

plete overhaul, airframe 1,490 hours, full hire and 
reward of A. expiring 11.8.6! full blind-flying 
panel, auxiliary tanks, 1l-channel Ekco V.H_F., starter 
and many extras, £1,695 o.n.o 

URTHER details on request 


OLE U.K. agents for Czechoslovakian I ght aircraft 


XFORD AIRPORT, Kidlington, Oxford Kid- 
lington 3354, Bletchington 392 590-19 


EMINI 3A Gypsy Major 10's Total A-F, Engs 

since built 195 495 hours Mods. to c.-shafts 
petrol cocks, tail trim, new type tanks STR9Z 
recently repainted high gloss finish Maintained 
regardicss No nicer or cleaner aircraft of this 
marque anywhere Open to any survey Cc of A 
expires March 963 Inguiries to Chief Enginecr 
Yorkshire Light Aircraft Services, Yeadon, nr. Leeds 
Phone, Rawdon 3133, or owner Arnold G. Wilson, 
Regent St Leeds. 2 Phone 3468 §91-607 


EECHCRAFT Bonanzas, single Bonanza E-35, 


total airframe 1.650 hours 
WIN Bonanza B-50, total airframe 2,525 hours 


VAILABLE immediately in Europe Apply for 
details to Astraeus, Ltd., 167 Victoria St., London, 
wil Phone Victoria 1403 Cable. Arreffay. 
London 590-7 


L 


with luggage up to 120 Ib.— 
over five hours cruising at 120 m.p.h., luxuriously 
furnished, well equipped. this is the most cconomic 
awcraft in its class available today Price, fly away 
Redhill Acrodrome (at 30 m.p.g.'), only £2,800. May 
we arrange your demonstration 


LASON A™ RAFT AND 
CROYDON AIRPORT 
Phone, Croydon $151-52. §90-13 


Panshanger Aerodrome, Herttord 
Telephone: ESSENDON 491 23 


Cables: PLANESALES HERTFORD 
Telex : 1943 


EMINI Gipsy 10 Mk. 2 engines, vhf, adf, ils 


mkr Many mods Three years C fA £2,000 
Box A&92, care of THe APROPLANE AND ASTRONAUTICS 
$90-16 


NGER G-AKBO 


AIRCRAFT TYPE AND REGISTRATION 
MESSENGER G-AKBO 
Colour, silver and green 
Condition, good 
Radio, M.R.60 
Airframe hours since new. 1,718 
Airframe hours since last overhaul, 370 
Engine, Cirrus Major III, 541 hours since overhaul 
Certificate of Airworthiness expires 14.11.61 
Remarks: Dual control, full instrument panci 
rice £895 


PERTH AERODROME, PERTH 
Phone, Scone 295 590-17 


EMINI, exceptional aircraft, dual control, Marconi 
radio compass, Murphy V.H.F. marker receiver 
excellent paint and upholstery, £2,000 Air Couriers 
Ltd. Biggin Hill Aerodrome, Kent $91-610 


IR Commander 520, recent overhaul supervised by 
manufacturer’s engineer, repaint and cabin retrim 


engines run 130 hours approximately American 
registered but offered with new C. of A. validation 
and British registration for £12.500 plus duty Air 


Couriers, Ltd., Biggin Hill Aerodrome, Kent. 591-611 


Aircraft Wanted 


CRAP aircraft aluminium and _ stainless  sice! 
urgently required Lowton Metals, Ltd., Lowton 

St. Mary’s, near Warrington Leigh 71441-2 
222-0766 
ROCTOR III, good condition with current certifi 
cate of airworthiness. Write: Flat 6. 36 Bucking 
ham Gate, London, S.W.1. 590-596 


owner requires Auster 3-4-seats, low 
i engine and airframe hours with C. of A. R. A. 
Young, Deepdale, Westerham 590-x4729 
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2 
EUROPE’S LEADING AIRCRAFT TRADERS 

‘ 
3 What we advertise we own > 
We have a complete range of 
British and American business: 
aircraft in stock for tate 
S 

| 
lease fleet comprising D.C.4’s, 
Viscounts, Bristol 170's, Vikings 

| 
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AIRCRAFT 


OLLASONS for 
overhauls 
Beggin Hill 


Airport 


AND WHITE, LTD 


London 


ARACHUTES 


ditto seat-type 


Ramsey, 


APIDE 
tyres 
overhauled ¢ 


AYS, of Ealing 


OUR 
of 


will gladly 
Kilburn, 


service 43 


1961 


ACCESSORIES, SPARES 
AND COMPONENTS 


Tiger Moth Spares, Gipsy 
and spares and now increased 
for your C. of A. overhauls 
acceptable 


engine 
facilities 
All light 


types zzz 


REGIONAL 


for 


AIR TRAINING CO 
Rapide spares of every des 
8521 


Croydon 
ripton 


Croydon 272-762 


stockists in the U.K. for instruments 

1al equipment, electrical components and 

ne accessories Spares for de Havilland 

and Queens scric nd Armstrong 
Cheetah IX, X and XV nes 


QUEEN'S 
Ambassador 


Phone 
Gyrair 
zzz-772 


GARDENS, London, W.2 
6511 2764 


Cables, 


24-ft. nylon back-type, £10 
£8 each, also American 28-ft 
Details from H. H. Bradford, 
Essex §94-597 


£15 each 

Harwich 
Gipsy Queen III spares Wheels 
nstruments, starters. generators 
nes nil hours, etc i! A.R.B 
Flying Services, 


and 


Engincee 
Cambr 


craft 

we offer a 
t mber vf genuin brand-new 

52058 tail wheels at a reason 

J. WALTER The Driv Hor 

Phone, Hork and 4294. ¢ 


HELICOPTERS 


icopter operat 
cultural sprayin 


nta 


n engineccrins 
Passenger trans 
iclicopter <rvices 
uton 4911 


ugr 
flying trainine 
Airport Phone 


AVIATION COMPUTERS 


ckists of A 


Jeppersen 


st risto 
Weems, Swissair, R.A.F Mk 4. Box Dalton 
ers scale rules protractors et juotations 
fers, by return Ww e f latest stock list 
Bond St Ealing. W.5 Eal 2813 $90-787 
CARS FOR SALE 
acroplane taken in part-exchange for any 
yur 400 used cars or 100 new cars always in | 
If your plane is worth more than the car or | 
required for a hire-purchase transaction we | 
refund the cash difference. Raymond Way. | 
London, N.W.6. Maida Vale 6044 590-790 | 
| 
| 
CLOTHING 
R A I * Officers’ uniforms for sale new and 
. recond t oned Fisher's. 86-88 Wellinet« | 
Woolw.ch Phone 1055 Kits also purchased | 
zzz-774 


CONSULTANTS 


AN S. MceNICHOL, London Naviga of establishment and — promotion. 
tion Pilot and navigator advisory Apply : 
Ovinaton Square MINISTRY OF AVIATION 
EST 5(a) 1/R758, THE ADELPHI 
Ww SUTTON (CONSULTANTS) > 
e Lansdowne Place, Cheltenham Phone 58 JOHN ADAM STREET, LONDON, w.c.2 


600-602 


| 
| 
| pects 
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49 
THE (Regd. Trade Mark) 
SOLDERING EQUIPMENT 
SOLDERING 
TOOL FOR 
THE TRANSISTOR 
AGE. 
ILLUSTRATED 
i” Bit Model 
MANUFACTURED (Cat: We. 70) 
IN ALL 


VOLT RANGES 


DESIGNED FOR 

CONTINUAL USE 

ON BENCHLINE 
ASSEMBLY 


PROTECTIVE 
SHIELD 


(Cat: No. 68) 


British & Foreign 
Patents 
Reg. Designs et= 


Catalogues from Head Office, Sales & Service 


ADCOLA PRODUCTS LTD. 


GAUDEN ROAD, CLAPHAM HIGH STREET 


LONDON, Sw4 
Telephones : MACaulay 3101 & 4272 


MINISTRY OF AVIATION 


AIR TRAFFIG 
CONTROL OFFICERS 


Posts for men or women at least 23 and under 35 
on 1st july, 1961. Candidates must have had 
recent aircrew experience, preferably as pilot or 
navigator in civil air transport or H.M. Forces; 
but exceptionally, extensive experience in 
A.T.C.O. duties may be accepted. They should 
normally also have G.C.E. with five passes, or an 
equivalent academic qualification. Starting salary 
(London) from £872 to £1,251. Maximum £1,599. 
Appointment initially unestablished, but pros- 


THE AEROPLANE 
and ASTRONAUTICS 


HIRE AND CHARTER 
GEANTAIR, 


GRANTCHESTER, CAMBRIDGE 


Phone, Trumpington 3134 (24 hours per day) 

OU have a licence—we have aircraft Apache 

£12_ 15s Comanche £8 Ss,, Cub and Auster 
£3 5s Tri-Pacer £5, per engine hour, bare hull! hire, 
with or without radio, for hire or lease (free main- 
tenance, insurance and repairs) Europe, Africa or 
Asia covered 272-794 


PACKING AND SHIPPING 


R AND J. PARK, LTD., 143-9 Fenchurch St., 
eo ECS Phone, Mansion House 3083 Official 
packers and shippers to the aircraft industry. zzz-782 


RADIO AND RADAR 


PERRY ZERO reader, Type ZLI 
control panels, flight computers and 
three complete insta‘lations in stock, A. J 
(Aeradio), Lid., Biggin Hill Aerodrome, 


course selectors, 
indicators, 
Whittemore 
Kent. 
772-780 
other British 
always in 


STR9Z, STRYX and most 
American V.H.F. R/T equipment 
A.R.B.-approved design installations into any 
of aircraft A. J. Whittemore (Acradio), Ltd.. 
Hill Aerodrome, Kent 


rRi2D 
and 
stock 
type 
Biggin 


SITUATIONS VACANT 


ADIO Engineer required for approved maintenance 


organization, A licence or A and Apply in 
writing to Grantair, Ltd., Grantchester, Cambridge 

590-603 

RITISH UNITED AIRWAYS require pilots with 

ALTP Licence to fly Twin Pioneer aircraft in 

Nigeria and also pilots with Commercial Licence and 

Rating to fly Twin Bonanza aircraft in 


Instrument 
Bolivia Experience on type preferable, but not essen- 


tial Applications in writing stating experience, to 
British United Airways, Helicopter Division, Redhill 
Acrodrome, Surrey 590-601 
OMMERCIAL pilot wanted for summer season 
joyriding (Austers). Apply, J. Crampton, Oxnead, 
Norwich 590-x3431 


REQUIRED BY 


AN- IR NGINEERING 
E 


Apply to: 
CHIEF INSPECTOR, 


NR. ALTON, HANTS. 
Phone, 282 


Herriard 


592-608 


LYING Instructor at Exeter Airport, good salary, 
pension fund Apply te the Manager, Exeter 
Airport, Exeter Phone, Exeter 67433. 590-6 
NGINEBR, licensed A and C Tiger Moth, wanted 
for permanent position Write Farm Aviation. 
Lid., Wigmore Hall Farm, Near Luton, Beds. 590-8 


R. K. DUNDAS LTD. 


YOU ARE 50 


WE ARE ONLY 30 


ALLOW THE JUNIOR TO CONGRATULATE YOU, AEROPLANE! 


We'll be together in Aviation for many years to come. 


In this Golden Year, we are proud to introduce to U.K. the 


FABULOUS MOONEY MK 21, 


the lowest cost high performance singie-engined ali metal aircraft one can buy. 


Literature and demonstrations freely supplied; after that we are sure you will say! 


R. K. DUNDAS LTD., 


DUNDAS HOUSE, 


MAKE MINE MOONEY 


Phone: HYDE PARK 3717 


59 ST. JAMES’S STREET, LONDON, 8&.W.1 
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YOUR G.C.E.—WHERE WILL IT TAKE YOU? 
You could Fly as an Officer in the R.A.F. 


ee You have—or hope to gain—G.C.E. (or equivalent) at ‘O”’ level in 5 acceptable 
: subjects including English language and mathematics? This, then, is the moment 
of decision. 


ie Your qualifications could fit you for an office job ; a life in which every day ticks by 
a exactly like the last. Is this what you really want? Or would you prefer a career 
which gives you excitement, variety, the opportunity of taking responsibility at an early 


ie age—and a chance to see the unfamiliar world in the company of the finest men 
. you could hope to meet—in short, the life of an officer flying in the Royal Air Force? 
With a flying commission you could be a pilot, a navigator or an air electronics officer. 


You could fly with the V-force to Colorado Springs . . . go on photo-reconnaissance 

over the Mediterranean ...or fly Comets to Singapore and Australia. You would 
Z be doing a worthwhile, satisfying job—and you would be as far out-of-the-rut as 
sh. you could get. 


If you are between 17 and 25 you can apply now for a Direct Entry commission, 
You are guaranteed service to age 38 (or for 16 years, if longer) and a considerable 
number of officers will transfer each year to commissions which offer service to age 55. 
Alternatively you may serve for 8 or 12 years. A few commissions allow you to leave 
after 5 years. 


From the start of your Service life your pay is excellent. As a Flying Officer of 21 
you earn £950 a year. As a Flight Lieutenant of 25 drawing full allowances you 
could earn over £1,750. In addition, you receive a generous tax-free gratuity when 


awe you leave the service: from £775 after 5 years to £4,000 after 12 years. Serve for 
1s = 16 years or more and you qualify for a pension of at least £455 a year as well asa 
gratuity of £1,365. 


Act Now! If you would like to know more about the careers open to you in the 
R.A.F., write today giving your date of birth and details of education to Group Captain 
J. A. Crockett, R.A.F., Air Ministry (AP 828), Adastral House, London, W.C.1. 


RADIO /RADAR tinrren 
LONDON * HOUNSLOW 


require 


are required by RADIO MECHANICS 


for aircraft radio maintenance 
FAIREY AVIATION LIMITED (Ret: M3) t 


THE FUTURE /S WI/TH THE R.A. F. > 


at White Waltham Aerodrome, Salaries—£13-10-0 to £16-10-0 per week 
near Mai , Berks., to fill 
taff bar Berks., to *X° LICENSED 
INSTRUMENT ENGINEERS 
They will be engaged on inter- AND INSPECTORS 
esting installation and overhaul (el: M4.) 
work on a variety of modern AIRCRAFT INSTRUMENT 
, fixed and rotary wing civil and MECHANICS 
; military aircraft. (Ref.: M.18.) 
Applicants should be experienced LICENSED AIRCRAFT 


ENGINEERS, INSPECTORS 
AND CHARGEHANDS 


experience with Britannia, Viscount or 


in the use of test apparatus for 
the overhaul of pulse, communi- 


cation and navigation equipment. DC.6 Aircraft is essential 
Good conditions of employment (Ref.: M.12.) 
are offered. QUALITY CONTROL 


Please write to the Manager at ENGINEERS 


lengthy and comprehensive knowledge re- 


White Waltham Aerodrome, giv- quired of maintenance, inspection and 
ing information on background. overhaul practices and A.R.B. require- 
(A Division of Westland Aircraft Limited) ments particularly in the operation of 


4-engined piston and turbine aircraft. 
Should hold current A.M.E. Licence. 


PERFECT (Ref.: M.33.) 
PRECISION Salaries—Engineers and Inspectors 
AIRCRAFT £1,005 to £1,315 p.a. 
"SPRING WASHERS i 


Salaries—Chargehands 
£13-10-0 to £16-10-0 per week 
TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTO 
COMBE DOWN, BATH. Tel.: Combe Down 2355'+ 


All Applications in writing, quoting the 
appropriate reference, to the Personnel Officer 
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Situations Vacant—contd. 


LECTRICAL and Mechanical Engineers required 
by Ministry of Aviation. Acroplane and Arma 
ment Experimental Establishment, Boscombe Down, 
Near Salisbury, Wilts, in grade of Experimental 
Officer 
A for planning and supervision of accuracy trials 
of aircraft weapon systems with special 
reference to attack phase, and assessment of results 
Knowledge of ciectrics, acrodynamics and elementary 
Statistics desirable; experience of aircraft and aircraft 
trials an advantage 
(B) to assist in design, test methods and trials 
techniques in flight testing for G.W C.A 
clearance trials Good knowledge of electrical and 
mechanical instruments and mechanisms required 
knowledge of guided weapons and aircraft installa 
tions an advantage 
UALIFICATIONS Pass degree HN or 
equivalent in Elec. or Mech. Eng salary: (min 
age 27) £1,057-£1,296 Opportunites (normally for 
those under 31) to compete for Stablished (non 
contributory pensionable) posts. Forms from Ministry 
of Labour. Technical and Scientific Register (K), 26 
King St... London, S.W.1, quoting D.298-1A. Closing 
date 23 June. 1961 §90-4 


NGINEERS holding A and/or C licence on DC-4 
and 4, Bristol 170, and Viking aircraft required 

top rates paid to suitable applicants Apply. Channe! 
Airways, Southend Airport, Essex Phone, Rochford 
$6460 590-9 


BLICATION oF AFF. 


INVEST A FEW MINUTES IN YOUR FUTURI 
Technivision invites applications from candidates for 
the following permanent positions If you would like 
to discuss the possibility of joining us. drop us a line 


today. giving details of experience Technivision is a 

sound rapidly expanding company who encourage 

staff wishing to develop their own abilitics, thus 
providing a great future for both of us 


AL AUTHORS 
—— AL ILLUSTRATORS 
DRAUGHTSMEN 
DULERS. 

ERS 


CREATIVE ARTISTS 


These vacancies are available in all parts of Great 

Britain, including branches in Scotland, Manchester 

Yorkshire. Rugby. Stevenage. Cheltenham, Maiden 

head. London. Barking, Kent. Portsmouth All posts 

carry first-class salaries, and more important, prospects 

of advancement, three weeks’ holiday and a penstor 
scheme is in operation 


BRAYWICK HOUSE 


MAIDENHEAD. BERKS 590-2? 

RISTOL (LULSGATE) AIRPORT Gr und 
B Engineer required with A and C hicences Per 
manent position Apply: Bristol and Wessex Aero 
490) 


plane Club, 


And C licensed engineers exper enced on light 

aircraft required for overseas agric tural pera 

tions, using American aircr aft Apply: Crop Cc ilture 
(Aerial), Ltd., Bembridge Airport Isic of Wigh 


§90)-12 

t ucto equired for 
ART-TIME Link Trainer Instructor requirec 
regular evening and/or weekend work on ANT-I5 
The London School of Flying, Ltd Elstree 


drome, Herts 


Aer 
590-14 


AMPIRE pilots required at. Exete Airpor 
contract flying Apply the Manager, Exeter . Nir 
port Phone, Exeter 6743 90-3 


the following vacancies 
Hill for 


new bus 


Applications are invited for 
e at the company’s present base at Biggin 
transfer later to Gatwick Airport when the 
is built 
L.A.E.’s covering multi-engined aircraft 
2. inspectors, must have Approved Inspection systern 
experience 
3 Engine /airframe fitters 


Aircraft electrical and radio enginecrs 


IR COURIERS. LTD., Biggin Hill Acrodrome 
Biggin Hill, Kent §92-609 


ROUND Engineer required for maintenance of 
Piper aircraft in Northern Ireland Full particulars 
to Box A893, care of THE AEROPLANE AND ASTRO- 
NAUTICS 590-15 


ESSNA Licenced radio engineer required to estab 

lish and control radio servicing and sales organiza 
tion at Panshanger Acrodrome, Hertford. Agencies for 
leading American lightweight radio, excellent pros 
pects for keen man, good salary and commission 
Apply giving full details of experience to General 
Manager, Airwork Services, Ltd., Bournemouth (Hurn) 
Airport, near Christchurch, Hants §90-18 


SITUATIONS WANTED 


IRLINE Captain, 12.500 hours. experienced multi 
jet, offers home or abroad Box A891, care of 
THE AEROPLANE AND ASTRONAUTICS 590-x4661 


= 
| 
- 
| 
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/ 
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TUITION 


VIGATION, LTD provides full ¢t r postal 
tuition or a ymbination of thes methods for 
M.C.A. Pilot-Navigator licences Classroom instruc 
tion can be provided f RE General ertain 
specific types and perf man schedule examin ons 
D4 links Phon Rodney 8&8 For details apply 
Avigation, Ltd 3) Central Chambers, Ealing Broad 
way. London, W.5 Ealing 8949 zzz 
ENHAM Link Training Centr ost per hour £1 
or 18s. for block bookings. Phone, Denham 2161 
or 3171 zzz-789 
WIN-ENGINE and instrument flying on Airspeed 
Oxfords, fully equipped with VHE ADF and ILS 
£16 per hour for dual or solo flying Christchurch 
Acro Club th Acrodrome, Christchurch Phone 
1689 590-579 


ADVANCED STUDENTSHIPS IN 
AND 
ERING 


A number of advanced studentships are available in 
the DEPARTMENT of MATERIALS to_ enable 
HONOURS GRADUATES IN SCIENCI or 
ENGINEERING to enter one-yea ” two-year post- 
graduate courses in MATERIALS SCIENCE AND 
ENGINEERING 
These st ure provided by certain well-known 
industrial tions und each selected candidate 
will 1 to the staff 7 one f these 
organiza arrangemer 1dmission to the 
course at the salary of £850 p.a His tuition fee 
will al be paid 
The course work my es lectures and laboratory 
work lected to meet the needs of t ndividual 


on forms may be ob 
THE WARDEN 


CRANFIELD, BLETCHLEY BUCKS 


§90-3 


NSIT RUMENT rating contact the acknowledged 
xperts f Ib4 Link nd flying. t vers in London 

ind at Oxford Airy t, Link Traiming Serv s. Ltd 
Cobs Court, Carter Lane, Ludgate Hill, E.C.4 Phone 
City 6043 598-593 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 
BRITAIN’S LARGEST STOCKS 
WRITE FOR STOCK LISTS 
CLAUDE RYE BEARINGS 


895-921, FULHAM RD., LONDON, S.W.6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 
require 


CHARGEHAND 
ENGINE FITTER 


Applicants must be capable of 
accepting responsibility for engine 
schedules and fault-finding on civil 
airliners, possessing licence 
covering one or more of the 
following engines 
Rolls-Royce Dart 
Bristol Hercules 
Pratt & Whitney (Piston) 
Wright Cyclone 


Subsistence with housing to 
successful applicant. 


Applications to: 
PERSONNEL MANAGER 


51 


licence and instru 
night flying £5 per 
Speciaiized course 
Wiltshire School of 
(Andover Junction 
ants 2z2-788 


ARN to fly, £32; instructor's 
ment flying to £4 per hour; 
Residence 6 gns. weekly 
commercial pliot’s licence 
Thruxton Acrodrome 
from Waterloo). H 


hour 
for 
Fiying, Ltd 
1 hr. 15 min 


OF AIR NAVIGATION offers 

coaching with home-study 
correspondence courses or combination of both for 
professional pilot and navigator qual 
P.P.I Officially appointed Services 
Scheme, 33 Ovington Square, Knightsbridge 
London, S.W.3 Ken 8221 zzz-792 


I ONDON SCHOOL 
full-time personal 


LYING 
facilities 
Essex Acro 


Stapleford 25 


training from 50s per week Club 

Central Line or 10 bus Herts and 
Club, Stapleford near Abridac Essex 
§90-5 


IR JOHN CASS COLLEGE, 
Department of Navigation 


London 
Aidgate 


City of 
Jewry St 
NSTRUCTION and 
navigators’ licences 


IAL pilot, fee £8 55.; airline 
rilot, £16 5s.; flight navigator, £20 5s 


a amaciate call or phone (Royal 8321) for pr 


JUTHEND - 
SCHOOL 
mercial and 


preparation § for pilots’ and 


transport 


yspectus 
590-702 


ON - SEA MUNICIPAL 
offers comprehensive training 
private pilots in atmosphere of 
Rates from £4 (contract) No 
fees Airport club available Municipal 

Southend-on-Sea Phone, Rochford 56204 


FLYING 
for com 
Modern 
entrance 
Airport 
§90-793 


ir transport 


CLUB NOTICES, ETC. 


URREY AND KENT FLYING CLUB 
BNY) 2255 M.o.A.-approved course 
Hornet Moths. Chipmunk nd Prentic r 
rates Route 705. one hour from Victoria 590.761 


BOOKS AND PUBLICATIONS 


AMERA IN THE SKY by Charles Sims 
with a preface by Air Chief Marshal Sir James 
Robb For more than 30 years Charles Sims hief 
srapher of THE AFROPLAN ASTRONAUTICS 
of Britain’s best-known aerial 
hed the amazing growth of B 
ring-side seat n this book h 
camera, enlivened with anecd y 
his many memories of those eventful days tr 
218 pages, 25s. net from booksellers yw 26s. 6d. by 
post from the publishers Temple Press Limited 
Bowling Green Lane, London, E.C.1 zzz 
HE AEROPLANE PICTORIAL REVIEW 
(No. 5) Staff of THE AFROPLAN! 
NAUTICS This fifth annual collection 
ivia ctures contains over 200 
r sections and descriptively t ’ 
pages, 12s. 6d. net from booksellers 
post from he publishers Temple 
Bowling Green Lane. London, E.C.1 
Other volumes available n this Series HI 
Arropianr Pictorial Review, No. 3, 10s. 6d. net (post 
free Ils. 7d.) THt AEROPLANE Pictorial Review, No 
4. 12s. 6d. net (post free 13s. 7d.) All other volumes 
in this series are now out of print zzz 
HEI POWER AND SPEED” SERIES FOR 
BOYS “ Aircraft and Air Power by F. G 
Swanborough, of Tre AEROPLANE AND ASTRONAUTICS 
has been written for intelligent boys between the ages 
f 10 and 16 The author surveys modern military 
flying and includes chapters on combat aircraft 
scientific aids and missiles. Other titles in this Series 
ar Motorcars,”* Locomotives and Ships and 
Shipbuilding.” Illustrated. 112 pages. 10s. 6d. net 
from booksellers, or Ils. Sd. by post from the pub 
lishers, Temple Press Limited. Bowling Green Lane 
London. E.C.1 


pore IPLES OF HELICOPTER ENGINEERING 
by Jacob Shapiro his comprehensive review of 


the engineering principles governing th Jesign and 
struction of helicopters provides a complete survey 
of recent knowledge in the field Iilustrated 448 
pages, 55s. net from booksellers, or S6és. Sd. by post 
from the publishers. Temple Press Limited, Bowling 
Green ane, London, E.C.1 
ANES AND AERO-ENGINES’ (4th 
Edition A new edition comprising 24 two- 
ind three-page cutaway drawings which ncludes a 
variety f British civil and military aircraf and 10 
nis n-engine jet and gas-turbine power planis 
Illustrated, 56 pages Price 5s. net from_ booksellers 
or 5s. 7d. by post from the publishers, Temple Press 
Lim i. Bowling Green Lane, London, E.C.1 zzz 
NTERPLANETARY FLIGHT An introduction to 
Astronautics (2nd Edition), by A. C. Clarke Com- 
letely revised in the light of recent advances in the 
s nce of astronautics Includes a chapter on earth 
satellites and lunar probes and an appendix of funda- 
mental theory and mathematical data Illustrated 
152 pages. 12s. 6d. net from booksellers, or 13s. 4d 
by post from the publishers, Temple Press Limited, 
Bowling Green Lane, London, E.C.1 22z7z 
TS EXPLORATION OF SPACE (First Cheap 
Edition), by A. C. Clarke Provides answers 
o the many questions the intelligent layman asks 
sbout the science of astronautics 75,000 
ypies sold in all editions Illustrated pages 
Rs. 6d. net from booksellers, or 9s. 5d. by post from 
the publishers, Temple Press Limited, Bowling Green 
Lane, London, E.C.1 2 
N ODERN AIRCRAFT DESIGN, by J. L. Naylor 
Provides technicians in allied industries with an 
account of the wide background of knowledge behind 
the design of modern aircraft Tilustrated 128 
pages, 9s. 6d. met from booksellers, or 10s. 2d 
by post from the publishers, Temple Press Limited 
Bowling Green Lane, London, E.C.1 zzz 


Books and Publications Wanted 


£20 Each offered for 
for other years, bound air magazines, World 


War 1 air books, air_unit histories. Morgan Aviation 
Books, Dallas 34, Texas. U.S.A. 592-604 


Jane’s Aircraft Top prices 


THE AEROPLANE 
and ASTRONAUTICS 


LARGE QUANTITY 


DC-3 Airframe and Engine 
spares including elevators, 
magnetos, etc. 


ARB release. 


Enquiries to: 


Airwork Services Ltd. 


Bournemouth Hurn Airport, 
Christchurch, Hants. 


Tel: Christchurch 2732. Ext. 21. 


AIRLINES 


invite applications from suitably 
qualified pilots for the immediate 
position of 


HERON CAPTAIN 


based in JERSEY, C.1. 


Minimum qualifications : 


ALTP or SCPL 
Heron Group 1 an advantage 


Apply in writing to 


P.O. (Air Crew 
JERSEY AIRLINES, 
States Airport, 
Jersey, 

Channelj Islands 


Changing an engine? 


Consult WHITTEMORE’S first 


BIGGIN “HILL 2211 (PBX) KENT. * 


BRITISH 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steeland Bronze, 
B.S.F. B.S.P. - B.A. 
Unified 


* Metric - 
Whitworth - 


co. (1938) 


BA 
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| 
Bi, 
| 
with both metallic and non-metallic materials, and | = 
will include a research project under persenal super- * 
vision Successf completion of the yurse will lead 
to the award of the Diploma { the College of 7 
Acronautics D.C.Ae.) or the Diploma in Advanced 
Engineering (D.A-E.) according to the nature of the S 
course undertake Those suitably qualified might be 
Further nform irses) available and 
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2 City and County of Bristol Education Committee BRITAIN’S ONLY 
BRISTOL TECHNICAL COLLEGE AVIATION SCHOOL 
Principal : E. Poole, B.Sc. (Eng.), M.I.Mech.€., M.I.Prod.€. AIRWORK offering al 
R these courses :— 
SCHOOL OF MARINE RADIO AND RADA ; 
(ain SECTION) SFRVIGES 
AIRCRAFT RADIO MAINTENANGE instrument rating 
Enquiries are invited for courses leading to the A.R.M.E. * aircraft 
Licence (Categories A and B) for Aircraft Radio Engineers, engineering 


Over 18 years of age £37 10s. Od. per session 


which will commence in September, 1961. 
* full residential 
Fees: Under 18 years of age £1 Os. Od. per session facilities 


MINISTRY OF AVIATION APPROVED 
For details apply to: Airwork Services Ltd., 
Registrar, Bristol Technical College, Ashley Down, Bristol, 7 35 Piccadilly, London, W.1. 


D.G.1. Ministry of Aviation Approved. A.R.B 


Spec.: D.T.D. 900/4526 


B. ATTEWELL & SONS LIMITED 


Sole Distributors 
Makers of Aircraft Components for over 20 years. 


etc. 
R.L.A. GUARANTEED LAMINATED ALUMINIUM 


Great Time Saver . . . Accuracy Assured . . . Sheets or Components. 


Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams « Reflection-lver”’ 
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Adcola Products Led. : Eastern Aero Electrical Services, Led... 
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REGD. TRADE MARK 


can take it... 


whether ‘it' is a gas or a liquid, hot or 
cold, corrosive or inflammable. 


‘to wherever 
it's got to go... 


in any of an infinite range of aeronautical, 
marine, chemical or nuclear applications. 


safely and surely... 


because, where misalignment or relative move- 
ment so demand, Plessiflex will bend, flex or bow 
but never, never complain. It withstands the most 
exacting conditions of blast or vibration, cold or 
heat, or high internal pressure —or all of these 
at once. 


in many sizes : 
from 4” to 8” bore. And Plessiflex may be 
had in various metals including stainless 
Se steel, brass, copper and Monel. 


Write for Publication No, 1121 


metallic hose and ducting 


POWER AUXILIARIES LIMITED 


Kembrey Street - Swindon - Wilts - Tel: Swindon 6211 


Overseas Sales Organisation : 
PLESSEY INTERNATIONAL LIMITED Ilford - Essex - Tel: ILFord 3040 


One of the [ Plessey ] Group of Companies 


PAL 16A 
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THE AEROPLA NE 


* 


THE FLUID FLOW LABORATORY at Burnley is used to determine the flow 
pattern under operating conditions. Tracer air is injected into water, which 
circulates through a Perspex model of the equipment under examination. 
With illumination the bubbles give a three-dimensional view of the flow pattern. 
The m:del shown is the Annular Combustion Chamber for the Buccaneer, 


DE HAVILLAND ENGINES LTD., a division 
of the Hawker Siddeley group, choose Lucas- 


designed combustion equipment. 


Annular Combustion Chamber incorporated 
in the Blackburn Buccaneer. 


Lucas Gas Turbine Equipment Ltd., Birmingham & Burnley 
Lucas-Rotax (Australia) Pty., Ltd., Melbourne & Sydney, Australia 
Lucas-Rotax Ltd., Toronto, Montreal & Vancouver, Canada 


& 
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Te X FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE AND RAM JET ENGINES f 
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